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The Portrush Elee- 
tric Railway. 





In remarking up- 


on the successful 





opening of the 
above road, the 
Electrician 
says:We announced 
the opening of the 
Giant’s Causeway, 
Portrush, and Bush 
Valley 
Railway, which has 


London 


Electric 


been carried out by 
Mr. W. A. Traill, 
with the assistance 
of Mr. E. B. Price, 
and under the direc- 
tion of Sir William 
Siemens. We are 
now able to give a 
description of the 
machinery adopted 
for utilizing the wa- 
ter of the 
River Bush to drive 


power 


the dynamo ma- 
chines used to gen- 
erate the necessary 
current, , 

At a picturesque 
spot, known as the 
Salmon Leap, about 
three-quarters of a 
mile from the pres- 
ent terminus of the 
Giant’s Causeway 
Electrical Railway, 
the river Bush h sa 
full of 26 ft , a nat- 
ural advantave as a 


source of moiive 





ood 
~~: 
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power not lost sight 


of by the promoters 





of the railway, who 


have now utilized 


it for working their 











dynamo machines. 

















Two turbines, evch 
capable of yielding 
50 horse-power at 


997 


225 revolutions per 
minute, are placed 
in a recess dug out 
of the solid rock on 
one bank of the 
river, and are se- 
cured to girders 
built in concrete 
and masonry (cide 
Figs. 1 and 2). The 
water is conducted 
from its highest 
point through conduits of considerable 
into a wood tank 9 feet wide 
bridges the recess, and in which 
two sluice valves for opening 
or closing the inlets to two wrought-iron 
tubes, each 3 ft. 6 in. diameter, connecting 
thetank with the turbines. A framework of 
wrought-iron joists 1s placed on the top of 
the tank, fitted with standards and pedes- 
tals for shafting, and is supported at one 
end by two columns carried down to a gir- 


length 
which 
are 


¥ 


der spanning the walls underneath, whilst 
the other end is built mto a wall. The gov- 
ernors are mounted on a frame and are driven 
by spur wheels from the upright shafts. An 


eccentric—not shown on drawing—on the 


governor spindle works a lever and ratchets 
‘on opposite sides of a small wheel, to give 
motion in opposite directions, according as 
| one ratchet or the other is thrown into gear, 
| to a screw on which a nut can travel a suffi- 


| cient length to move the turbine gate spin- | 
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Fic. 1.—ILLUSTRATION OF THE SaLMon LEAP, WITH TURBINES AND MACHINE Room. 
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house to the regu- 
lating gear, so that 
the gates of the 
turbine may be 
opened or closed 
by hand. On the 
top of the upright 
shafts are two pairs 
of bevel wheels to 
drive two horizontal 
shafts, on each of 
which is fitted Ad- 
dyman’s friction 
coupling, whereby 
both turbines may 
be left to run idle, 
or either or both 
may be put into 
gear. 

A spur wheel on 
the inner end of 
each shaft gears in- 
to a wheel on an- 
other shaft placed 
immediately above 
and carried into the 
machine house, the 
centers of which 
wheels would be 
represented by the 
three points of a tri- 
angle. Thus the 
turbines may be 
used singly or to- 
gether. On the dy- 
namo main driving 
shaft, again, is 
placed a friction 
pulley, which runs 
or stands according 
as a wedge is insert- 
ed or withdrawn, 
and the dynamo ma- 
chine itself may be 
stopped or started 
whilst the shaft is 
in motion, without 
moving the belt. 
All the operating 
levers are brought 
to one point, and 
are fixed to a beam 
in the machine 
house, duly labelled 
to show at a glance 
their different pur- 
poses. Only one dy- 








namo machine is 








dle through a quadrant of a circle—the 
travel of the regulating vanes. A slip mo- 
tion is attached to the screw at each end to 
prevent motion beyond fixed limits. When 
the turbines are running at the proper speed 
both ratchets are thrown out of gear by the 
governor, and when fast or slow the open- 
ing or closing ratchet is slipped into gear by 
_acam until the inlet opening of turbine is 
_ adjusted to correspond. 


Two chains are carried from the machine 
' 


worked at present, 
but it is intend- 
ed to lengthen 
the main shaft in 
the machine house 
and-work two, pre- 
parations for which are already made. The 
available power—100 h. p.—is ample for all 
the requirements of the line, and now that 
it is in operation will very greatly reduce the 
| working expenses. The whole of the shaft- 
_ing and gearing has been executed by Messrs. 
| J. Bagshaw & Sons, engineers, Batley, under 
‘instructions from Mr. W. A. Traill, chief 
| engineer of the tramway company. 

| ‘The tramcars are fitted with Price’s auto- 
matic brake. The brake has been fitted to 
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all the electric cars to meet the requirements 
of the Board of Trade, and Major-General 
Ilutchinson, at a recent inspection, after try- 
ing the car down steep inclines with full 
power turned on, expressed himself satisfied 
with its performance, and reported that ‘‘ an 
efficient brake had been supplied.” 
——_-epe———__ 
International Electrical Exhibition in 
Philadelphia. 
TO OPEN TUESDAY, SEPT. 2D, 1884. 

The attenuon of all persons interested in 
the generation and application of electricity 
is respectfully invited to the exhibition of 
electricity and electrical appliances to be 
heldin Philadelphia, United States of Ameri- 
ca, commencing on Tuesday, September 2d, 
i884, under the auspices of the Franklin In- 
stitute of the State of Pennsylvania for the 
Promotion of the Mechanic Arts. 

From the eminent reputation of this insti- 
tution, coupled with the fact that the pro- 
jected exhibition will be the first in America 
exclusively devoted to this important and 
progressing branch of science, the above an- 
nouncement has attracted unusual interest 
throughout the United States, and the exhi- 


HLECTRICAL REVI 


of Pennsylvania for the Promotion of the 
Mechanic Arts, in the city of Philadelphia, 
in the years 1883 or 1884, shall be admitted 
without payment of duty or customs fees or 
charges, under such regulations as the Secre- 
tary of the Treasury. shall prescribe; pro- 
vided, that all such articles as shall be sold 
in the United States, or withdrawn for con- 
sumption therein at any time after such im 
portation, shall be subject to the duties, if 
any, imposed on like articles by the revenue 
laws in force at the date of importation ; 
and provided, further, that in case any article 
imported under the provisions of this joint 
resolution shall be withdrawn for consump- 
tion, or shall be sold without payment of 
duty as required by law, all the penalties 
prescribed by the revenue laws shall be ap- 
plied and enforced against such articles, and 
against the persons who may be guilty of 
such withdrawal or sales.” 

It remains only to add, at the 
time, that no effort will be spared by the 
Franklin Institute to secure a large and im- 


present 


portant representation of the progress of 
foreign countries, and that the most liberal 
provisions will be made to place European 
and American exhibitors on a fair and equal 


footing. 
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bition will undoubtedly afford an admirable | 


opportunity of witnessing a representative 
display of American discovery and invention 
in electricity. 

To increase its scientific and industrial 
importance, as well as to add to its attract- 
iveness, it was determined shortly after its 
inception to give it an international charac- 
ter. The importance of the project having 
been properly represented to the Congress of 
the United States, an act was passed which, 
having received the signature of the Presi- 
dent of the United States, is now the law. 

This official recognition provides for the 
admission into the United States, duty free, 
of all articles for exhibition only. The 
text of this act of Congress is as follows: 

* Whereas, The Franklin Institute of the 
State of Pennsylvania for the Promotion of 
the Mechanic Arts proposes to hold an ex- 
hibition of electrical apparatus, machinery, 
tools and implements, and other articles used 
in scientific and mechanical and manufact- 
uring business and investigations; and 

‘* Whereas, It is deemed desirable to pro- 
mote the success of such an exhibition by all 
reasonable encouragement, in order that it 
may be made useful for the promotion of 
knowledge; therefore, be it 

‘* Resolved, By the Senate and House of 
Representatives of the United States of 
America, in Congress assembled, that all 


articles that shall be imported for the sole | 
purpose of exhibition at the exhibition to be, 


held by the Franklin Institute of the State 
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The subject of electricity and its applica- 
tions at attracting an unusual 
amount of attention, and the exhibition side 
by side of the best achievements of Europe 
and America cannot fail to be in the highest 
degree instructive. 

All information required by exhibitors, in- 
cluding the classification of exhibits, regula- 
tions for the entry of articles for competi- 
tion, advices as to the best modes of trans- 
portation, custom-house regulations, and all 
other needful information, will be furnished 
to parties making application for space for 


1s 


present 


exhibition. 

Such applications should be made to the 
Secretary, Franklin Institute, Philadelphia, 
O,. Bs me 

=_: 

The New Bedford Electric Lighting Com- 
pany, New Bedford, Mass., was started up 
two months ago, and is proving to be a great 
success. They use the Thomson-Houston 
Company system of dynamos and lamps. 
This station is a model of its kind, and they 
have now in use two dynamo-electric ma- 
chines; these are run by an Armington & 
Sims Company 913’x12” engine, and steam 
is furnished by a tubular beiler, set with the 
Jarvis furnace. The fuel is screenings and 
pea coal, burnt on the Sheffield grate bars. 
All the lights are sold, and, orders having 
been received for more, they have decided to 
increase their plant and have ordered another 
dynamo; also more Armington & Sims Com- 
pany engines, 


Hw . 


Fuel to produce electricity is thus de- | 
scribed by Dr. Beard: The electric current is | 


formed by the combustion of coal at a high 
temperature and in the presence of potas- 
sium or sodium nitrate. The fuel is shaped 
into bricks of convenient size and covered 
on the outside with asbestos paper. The 
interior of the bricks consist of a coal and 
saltpetre prism separated by a thin sheet of 
asbestos. The bricks contain a large number 
of holes, which serve to facilitate the com- 
bustion and ivcrease the number of points 
in contact with the saltpetre. A copper 
wire is introduced into the coal and saltpetre 
prisms, the ends of which form the poles of 
the element. One brick is capable of work- 
ing an electric bell. 

= ia 


A Watch Which Goes by Electricity. 


A Jewish young man, 19 years old, named 
Solomon Schisgal, has invented watch 
which goes by electricity, and with scarcely 
any movement; it is therefore simple in con- 
struction and easy to handle. Herr Chwolson, 
professor of physics at the University of St. 

| Petersburg, has written an article on the 
| subject in the Nowosti, in which he says: 
| ‘*In its remarkable simplicity this invention 


a 
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Electric Motor for Balloons. 


M. G. Tissandier has described to the 
Paris Academy of Science his new electric 
motor for balloons. It consists of a screw 
propeller with two helicoidal blades nearly 
ten feet in diameter; a Siemens dynamo- 
electrical machine of new design, and a light 
bichiomate of potash battery. It is intended 
to propel an elongated balloon of about 1,090 
cubic yards capacity. The frame of the 
screw propeller weighs fifteen and a half 


| pounds, is stretched of silk varnished with 


India rubber lacquer, and kept taut by steel 
wire stretchers. The dynamo-electric ma- 
chine has four electro-magnets in the circuit, 
and the frame parts are of cast steel, so as to 
bring the weight down to 121 pounds. It 
drives the screw by gear, which reduces the 
speed’in the proportion of 10to1. Thus, if 
the coil makes 1,200 revolutions per minute, 
the screw makes 120. It gives out 220 foot- 
pounds per second with a useful effect of 55 
per cent. The bichromate battery gives a 
better yield than accumulators of the same 
weight. It consists of an element divided 
into four series and arranged in tension. 
The element consists of an ebonite cell hold- 
ing four liters (or 0.88 of a gallon) and con- 
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10M, TURBINE ARRANGEMENTS, &C. 


can only be compared with the Jablochkoff 
system of electric lighting. The watches are 
Without any springs, and consist slely of 


two wheels. Besides being true, they have 


the advantage of the second hand moving,in | 


single momentary leaps, as is usually the 
case only in very costly watches, and which 
s of the utmost utility for astronomical 
These watches can also set in 


observations. 
motion a certain number of watches of the 
same construction, so that they all keep 
exact time. The invention has convinced 
me that watches can be used for the purposes 
of telegraphy.” After naming several other 
advantages, Professor Chwolson describes 
the invention as a wonder which will cause 
an entire revolution in the manufacture of 
watches. Herr Schisgal is the son of 
Jewish watchmaker in Berditschew, Russia. 
Z ~-- 
Some progress has been made in Vienna 
with the electric railway, and great energy 
said to characterize the management. 
Already have the working plans of the first 
section been lodged with the Government, 
and they are now receiving the examination 
prescribed by law as a necessary step before 
further work is begun. Meanwhile similar 
plans for the remaining sections of the rail- 

way are being proceeded with. 

——EE 
Among the novelties at the electrical ex- 
hibition at Nice will be a diving-bell lighted 
by electricity and connected with the surface 

‘ by a telephone. 


1S 


taining ten plates of zinc and eleven cakes of 
retort carbon, arranged alternately. The 
immersed surface of the zine is one-third 
that of the carbons. This battery, charged 
with a highly concentrated and very acid 
solution, for two hours. The 
liquid becomes heated as it is impoverished, 
and the duration of activity may be prolonged 
by the addition of chromic acid.—En¢ 


is constant 


a 


The Varley accumulator or storage battery 
is described as composed of elements made 
uf cotton or other woven fibrous material, 
carbonized and placed in ce.ls charged with 
a saturated solution of two parts of sulphate 
of zinc, and one part of sulphate of manga- 
nese, with a small quantity of sulphate of 
mercury to prevent local action on the de- 
posited zinc. In charging the storage bat- 
| tery metallic zinc is deposited on one carbon 

pole and bioxide of manganese in electrical 
continuity on the other; the latter pole in 


a} 


|use absorbing the hydrogen, the former 
lexygen. The advantage claimed for this 


| 
} 

battery over the lead accumulator is chiefly 
|its less bulk and weight, with great storage 
| capacity. 


——_ +<- —_. 


The Commissioner of Patents, reversing a 
|recent decision in his office, has awarded 
priority of invention of the incandescent 
conductor for an electric lamp, formed by 
carbonized paper, to Sawyer & Mann, 
against Edison. 
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Cooking by Electricity. 





Some parties in Canada have invented a 
machine for cooking by electricity. It con- 
sists of a saucepan, or hot plate, so isolated 
by non-conductors that the bottom forms the 
positive pole of a current. The other pole is 
attached to a movable point, which travels 
over the under surface of the pan in circles 
sufficiently quick not to burn a hole through. 
Some cakes were cooked in the apparatus 
and eaten by the inventor and his family, 
who are believed to be the first members of 
the human race who have eaten food cooked 
by the electric spark. One lady declared 
she tasted the flavor of electricity ‘quite 
strong.” 





—_ 

Electrical lighting is to speedily become 
an established fact in Lewiston and Auburn, 
Me. A long and stormy session of the Lewis- 
ton city government on Thursday evening 
granted the petitioners of the Consolidated 
Electric Lighting Company of Maine, using 
the Thomson-Houston system, for right to 
establish a plant and poles lines, in the face 
of a strong opposition from a rival company, 
and similar action has been taken by the 
Auburn board. Work will begin at once. A 
local board of directors has been chosen, con- 
sisting of the Hon. E. F. Packer, president 
of First National Bank; C. J. Barker, man- 
ager of the Bates mills; F. W. Parker, 
treasurer of Androscoggin Savings Bank; 
Asa Cushman, G. C. Wing, R. C. Reynolds 
and H. N. Wagg. 





= 
Providence, R, I. 





Captain R. C. Brown, superintendent of 
the Raode Island Electric Lighting Com- 
pany, reports an excellent fall business, a 
large portion of it in the mills in that 
The company are now putting in 
a 400-light plant of incandescent lamps into 
one large mill, and will soon be at work on 
another plant of 200 lights for the purpose. 

Mr. Louis W. Clarke has removed his 
offices and factory from the Butter Exchange 
Buildings into more commodious and better- 
located quarters at 134 Westminster Street. 
Mr. Clarke does a general elec rical, gas- 


locality. 


lishting, alarm and annunciator business. 
———_-4pe—__—__- 
The World’s Money, 

The director of the mint, in his annual 
report, reiterates his estimate that the amount 
of gold and gold bullion available for im- 
mediate coinage in the United States is about 
$606,000,000—a statement which has been 
greatly criticised by experts—and makes ad- 
ditional estimates as to the world’s money, 
which, possibly, may not meet with less severe 
criticism. The mint bureau certainly should 
have the best means for accurate information 
Nearly all of the gold and 
silver obtained from our mines is in some 
form deposited in the mints and assay offices, 
or exported through the custom houses. Rec- 
ords are kept cf the character of every 
deposit, and of the locality of the production 
of domestic bullion. The gold product for 
the calendar year 1882 declined $2,200,000, 
while the silver product increased $3,800,000. 
The deposits of gold bullion for the first eight 
months of 1883 show also a decrease as com- 
pared with the corresponding period of last 
year, while the silver deposits show an in- 
crease. The estimate for the present calen- 
dar year is that the production of gold will 
be at least $500,000 less, and that of silver at 
least $2,000,000 greater, than that of the pre- 
vious year. 

Director Burchard’s estimate of the coin in 
circulation in the United States is $846,595, - 
749, of which $606,196,515 is gold, and $240, - 
399,234 silver. The director bases this esti- 
mate on the statistics of the mint and assay 
offices as to theamount taken from the mines, 
on the reports of the Treasurer of the 
United States as to the amount in the Treas. 
ury, and on the Custom House returns of 
the amountsexported. To all adverse crit. 
icisms upon these statements, he simply 
answers ‘‘the amount is there.” The direct- 
or’s returns, so far as they are based on 
actual figures of the government, and not 


on the subject. 





upon estimates, can probably not be success- 
fully combated. His statement as to the total 
United States circulation is subject un- 
questionably, to greater exception, for it is 
based, tosome extent, upon estimates. His con- 
clusion is, that on October 1, 1883, the totai 
United States money in circulation was $1,- 
070,364,021, as against $1,051,248,386 on 
October 1, 1882, or a net increase during that 
calendar year of $19,115,635. Mr. Burchard 
takes no account in this estimate of the un- 
redeemed legal tender, demand and interest- 
bearing notes. which he considers as out of 
circulation. He does include the gold and 
silver bullion iu the Treasury, and he states 
that it may properly be counted as a part of 
the metallic reserve, for the reason that it is 
capable of conversion into coin. The state- 
ment as to the paper currency is based upon 
the returns of the national banks of June 22. 
Since that date several calls of 3 per cent. 
bonds have been made, witb the result, as 
the Comptroller of the Currency estimates, 
of an aggregate retirement of national bank 
circulation of some $12,000,000. This sum 
should properly be deducted from the esti- 
mate of Director Burchard as to the amount 
of money in active circulation, which would 
reduce his net gain of the calendar year to 
$7,000,000. 

The returns as to the coinage of foreign 
countries contain some interesting facts. In 
Great Britain no gold was coined in 1882. 
The best estimate of the gold coin in circu- 
lation in the United Kingdom is 110,000,000 
pounds sterling, and of paper money 43,721,_ 
000 pounds sterling. The gold coinage of 
France in 1882 amounted to 3,742,000 francs, 
and the silver coinage to 7,159,859 francs. 
Mr. Burchard puts the total paper circulation 
of the thirty-eight principal countries at 
$3,832,920,903 ; the gold circulation at $3,- 
333,433,000, and the silver coin at $2,712,- 
226,000. 

- 


The Southern Electric Light Company. 








The certificate of the incorporation of this 
company, whose main purpose is to supply 
cities and towns in the Southern States with 
electric lights, was filed in the County 
Clerk’s office, this city, Nov. 15. The capi- 
tal stock of the new company is $500,000, 
divided in 5,000 shares of $100 each. Its 
corporators are William J. Cahoone, Oscar 
King, and Henry C. Elliott, of this city, who, 
with John C. Calhoun, of Arkansas; James 
Lingan, of Louisiana ; Patrick Calhoun, of 
Georgia ; J. P. Hodgeson, of Texas, and 
Edward C. Hancock and James H. Shorter, 
of this State, form its board of trustees for 
the first year. ° 

—_——__ +e —_—_ 

Probably the strongest single electric light 
in this country is suspended in front of the 
Record building in Philadelphia, about 90 
feet above the level of the street. It is 
equal to 10,000 candles. 

—-_ 

An international Society of Electricians 
has been formed in Paris under the Presi- 
dency of the Minister of Posts and Tele- 
graphs, its main object being to centralize all 
information bearing on the progress of elec- 
tricity, and to promote its spread and de- 
velopment. Information as to the society 
may be obtained by writing to M. Georges 
Berger, 99 Rue de Grenelle, Paris. 

— ame 


Magnets. 











It is well known to electricians that the 
best steel malses the best permanent magnet. 
But the magnetism of steel depends on how 
hot or how cold the metal is. For example, 
steel loses its magnetism if subjected toa 
temperature of 100° below zero ; it also loses 
its magnetism when heated to a yellow heat ; 
that is, between red and white heats. Soft 
iron, when heated red not, is not attracted 
by a magnet. 

In the manufacture of telephone and mag- 
neto instruments, there is probably nothing 
of more importance than the magnet; and 
therefore the material from which the best 
magnets can be made is of the grvatest inter- 
est to the scientific world. 





After making some inquiries, we find that 


the article known as the chrome cast steel is 
and has been giving the best satisfaction in 
the manufacture of permanent magnets. 

In a rcent visit to the Chrome Steel 
Works, Brooklyn, E. D., N, Y., we saw the 
steel in different stages of manufacture, 


also unmistakable evidences of the uni- 
formity of the material, which is most 
necessary. 


Chrome cast steel has been and is now 
being used extensively in the manufacture of 
magnets by some of the largest and most suc- 
cessful manufacturers of electro-magnetic 
machinery for several years past, and they 
testify as to its superiority. 

We also had special tests made by the 
largest electric company in the country, of 
permanent magnets made from chrome cast 
steel, with the extraordinary result of a test 
through a resistance of thirty-five hundred 
(3,500) ohms, which 1s remarkable, as a 
magnet holding against a resistance of fifteen 
hundred (1,500) ohms has he: etofore been 
considered a first-class magnet. 

From what we have seen, we do not hesi- 
tate to say that there is no doubt that in the 
near future all permanent magnets will be 
made from chrome cast steel, unless some 
material which will prove superior should be 
developed. 

me 

The falls of the Rhine have been illumi- 
nated with the electric light by the hotel 
keepers at Schaffhausen and Neuhausen re- 
cently to increase the attraction for visitors. 

——_ > oe —_—_- 

M. P. Tihou bas shown a new incandes- 
cent lamp to the Industrial Society of Lyons, 
France. A chalk rod is interposed between 
the carbon points of an arc lamp, and serves 
to maintain the arc, while it is itself heated 
to incandescence, giving off an increased 
light, which does not vary as quickly as the 
current which feeds the Jamps, and thus 
serves to keep the illumination steady. 
-_ 

The Swiss railroad companies now cover 
a portion of their carriages with a phosphor- 
escent preparation, which makes them visible 
at night. 








—— e-ape—____ 
The Swedish and Danish governments 
have decided to lay a new sub-marine cable, 
of four wires, between Helsingborg and 
Elsinore, via the island of Hoeen. 
—— s 
The following may Interest our Readers 





THe New EnGianp Weston ELECTRIC 
Lieut CoMPANY, 
18 Post Office Square. 
_ Boston, Mass., Nov. 6, 1883. 

DEAR Str—Certain statements injurious to 
the Weston-Maxim system of incandescent 
lighting have been widely circulated by 
agents and others representing the Edison 
system. Of those which have been seen by 
us in print or writing, not one is free from 
implied misstatements, and nearly all contain 
positive falsehoods, which could in most 
cases have been easily discovered to be such, 
had the desire to make a fair and reliable de- 
scription existed. 

We ask your attention to the following 
false statement recently brought to our no- 
tice, with its refutation, as illustrating the 
business methods of the parties referred to, 
believing that when its nature is once shown, 
such a course speaks for itself, and is its own 
best contradiction. 

Extract from a paper circulated among the 
agents of the Edison Company ard by them 
shown to inquirers and intending purchasers, 
as of date July 16: 

‘* Rhode Island. * * * Grant Brothers, 
Olneyville, R. I., bought a Maxim plant be- 
cause we would not contract to install our 
plant within a given period, which did not 
give us sufficient time to do it properly. The 
Maxim people agreed to do it, and to start 
on the day named, January Ist. The order 
was given to the Maxim people; the first day 
of February came and the mill was not wired, 
but we believe the mill has since been lighted. 
The manager stated that he knew the Edison 
Company had many skilled, scientific, and 
practical men in theiremploy, but he did not 





meet one inthe Maxim Company. He has two 








machines, but they are not paid for, and will 
not be until a test is made, which, if the test 
is properly made, will prove fatal to the 
Maxim guarantce.” * * * 





OFFICE OF GRANT BROTHERS, 
Olneyville, R. I., Oct. 20, 1883. 
ANDREW Ropsesoy, Esq., Treas., 
New England Weston Electric Light Co., 
Boston, Mass. 

DEAR Str—We are in receipt of your favor 
of the 19th inst., calling our attention to the 
contents of a paper said to be circulated 
among the agents of the Edison Company 
and to customers and inquirers generally. 

As the statements quoted are liable to give 
an impression exactly the reverse of the truth, 
we will briefly give you the facts as they ac- 
tually happened. 

Our reason for giving your machine the 
preference was not because we could not get 
an Edison machine at the required date, 
January 1st, 1883. On the contrary, we have 
a letter from the Edison Company’s agent, 
dated November 8th, 1882, offering, on re- 
ceipt of an order within a weck, to install 
the machine by January 1st, as desired. We 
had, however, unknown to either company, 
compared the operation of the Maxim and 
the Edison lights in the Boston Exhibition of 
last year, and afterwards in the plants oper- 
ated in Rhode Island. We chose the Maxim 
solely because from observation and report 
we concluded that it was the best machine 
in the market, as regarded life of lamps, 
quality of light, and the regulating capacity 
and general durability of the machine. 

Our subsequent experience has confirmed 
our first judgment, as you will discover upon 
reading the report of our six months’ opera- 
tion of your machines, shortly to be made to 
the R. I. Company. 

In regard to the alleged delay on your 
company’s part, in furnishing the machines, 
we will state that your dynamo was in our 
works several weeks before we were ready 
with the shafting, and the wires were prompt- 
ly strung in advance of our needs, 

The two machines were fully started April 
3d and 30th respectively. We felt sufficiently 
well satisfied to make a payment on account, 
April 14th, and both machines were fully 
paid for in July, without any discount or re- 
bate. The result of our test during about 
1,500 hours, since April, instead of proving 
‘fatal to the Maxim guarantee,” has been far 
in advance of the guarantee, and very satis- 
factory to us. In short, we regard the Wes- 
ton-Maxim system of incandescent lighting 
as the best of which we have any knowledge. 

We remain, respectfully yours, 
GRANT BROTHERS. 





The lamp used by Messrs. Grant is an old- 
style, giving a trifle more light, but requiring 
nearly double the power of that we are now 
putting in. The prices given are in excess 
of our present rates. 

This company, representing in New Eng- 
land the system of incandescent lighting, in 
regard to which such misstatements have been 
made, respectfully suggests that you receive 
with caution any statements concerning the 
same which may be made by its opponents. 

Any information desired as to our systems 
of lighting, both are and incandescent, will 
be gladly furnished on application. 

Yours, respectfully, 
Tue N. E. Weston Evectric Lieut Co., 
By ANDREW Roseson, Treas. 


+e 


The electric railway at Brighton, England, 
has proved so much of a success that it is 
proposed to extend it about two miles. The 
present railway is only about a quarter of a 
mile in length, and resis on the shingle, with 
ordinary flange rails, longitudinal sleepers 
being used. The prime mover is a gas en- 
gine, indicating three and a half horse-power, 
which drives a Siemens dynamo, the current 
from which is conveyed by the rails to the 
motor on the car. The latter is seated for 
twelve persons, but has carried sixteen, at an 
average speed of seven miles per hour, the 
gradient being 1 in 100. The daily run is 
from twenty-five to thirty miles, and the 
average daily number of passengers 350, 
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Secondary Batteries, and an Economical 

Method of Generating Steam for Elec- 

trical and Uther Purposes. 

W. BIGGS, F. C. 8., AND W. W. BEAU- 
MONT, C. E. 


BY C. H, 


| Paper read before the British Association, 
Southport Meeting, September, 1883. | 

Sir W. Siemens, in his remarks upon a 
previous paper, mentioned that information 
was needed as to the life of secondary bat- 
teries, and referred to results he had obtained. 
This paper deals with the results of experi- 
ments which have been carried out at the 
School of Electrical Engineering, principally 
under the direction of Messrs. Desmond G. 
FitzGerald and T. J. Jones, by their assist- 
ants Messrs. Schiassi and Dornbusch. 

Itis not our intention to enter minutely 
into the theory of storage batteries, but 
rather to rapidly glance at the practical 
difficulties which have been met with in the 
attempts to develop the use of this apparatus. 
The popular mind holds to the idea that 
storage batteries have long been perfect, and 
wonders why they have not been far more 
extensively used. We hold that one of the 
first steps towards success is to know the 
causes of failure. Having found a cause we 
can then try to find a remedy. Some of the 
causes which operated against the immediate 
and extensive use of storage batteries are 
known, and various remedies have been and 
are being tried. A very brief reference to 
the principal batteries in use will enable us 
better to describe their faults. Without 
going back to older experiments, let us take 
the Planté form as a starting point. This 
consisted of lead plates opposed to each 
other forming the positive and negative 
plates of the cell, and rendered excessively 
porous by a long continued succession of 
charging and discharging, the charging cur 
rent being at first often reversed. After 
charging, one plate was found to be covered 
to a greater or less depth with peroxide of 
lead, the other being pure lead or perhaps 
hydrogenised lead. 
peroxidised plate by an external circuit with 
the opposite plate, the peroxide was reduced 
and the reduction accompanied by the phe- 
nomenon of a current of electricity. In 
order to obviate the time and energy lost in 
rendering the plates porous, M. Faure adopt- 


Upon connecting the 


ed the plan of coating lead plates with 
minium. This was found to give very 


favorable results, and the theory of this 
form of battery has been treated by Sir W. 
Thomson and Dr. Gladstone at previous 
meetings of the British Association. When, 
however, attempts were made to use this 
battery upon a practical scale certain faults 
were discovered, which led 10 modifications 
in the construction. 

The most recent type is that known as the 
Sellon-Volckmar-Faure battery. In this a 
plate of lead is cast somewhat in the shape 
of a gridiron. The holes in the plate are 
filled with minium flush to the surface. 
The plate has then to be formed, a com- 
paratively simple and inexpensive process 
when compared with the Planté formation. 
Still, so far as we know, these various modi- 
fications have not led far towards perfection. 
It is found (1), and this is perhaps the great- 
est difficulty to be overcome, that during the 
action of the charging current and after the 
action, if the plates remain in the electrolyte 
the plates bulge, or buckle, and this buck- 
ling frequently is so great as to cause the 
plates to touch. Then we have a ‘‘short 
circuit,” and those plates or cells containing 
the short circuit are not only useless but are 
to be avoided at all hazards, 

Besides the buckling tendency we have to 
guard against the loosening of the plugs of 
minium. Under the action of the current 
the formation of peroxide goes on, and ex- 
pansion takes place. Upon the reduction of 
the peroxide there is the contraction. Now, 
even if the containing lead-plate or grid 
was not acted upon we should get a gradual 
loosening of the plugs, but the lead itself is 
acted upon, and the bad effect is hastened. 
The result is that the plugs drop out, or if 
they do not drop out, are loose, and the con- 
ductive continuity of the plate as a whole is 
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weakened. One great aim in the construc- 
tion of accumulators is to have the internal 
resistance as small as possible, therefore any- 
thing that increases this resistance is to be 
avoided. 

The electro-chemical effects which have 
hitherto prevented the extended use of 
secondary batteries in electric lighting may 
be classified under two headings, viz : 

1. Those relating to the cathode or re 
ducing pole in charging ; and 

2. Those relating to the anode or oxidising 
pole in charging. 

The shortcomings to be referred 
the former category are, perhaps, 
seriously detrimental than any other, since 
they interfere a) initio with the due working 
of the cells, whereas the other shortcomings 
lead merely to a certain loss of the electrical 


to in 
more 


energy accumulated, and, to 
destruction of the anode pole within a period 
of time which is inconveniently limited. 
It will be recognised and admitted by all 
who have had practical experience in the 
construction and working of secondary bat- 
teries that the initial difficulties in obtaining 
a really efficient reducing pole have been far 
greater than those in connection with an 
oxidising pole initially efficient and gradually 
augmenting in efficiency until the final 
breakdown of the elements by the disintegra- 
tion of the entire mass. 
CATHODE (CHARGING). 

The difticulties in with 
cathode element would appear in the usual 
forms of these batteries to have been almost 
entirely due to the use of a plate of lead in 
establishing contact, with the active material, 
viz., sulphate of lead to be reduced in the 
In the first place 


connection the 


operation of charging. 
sulphate of lead is reduced only with great 
difficulty and slowness by means of a lead 
cathode, especially when the electrolyte con- 
tains no constituent capable of holding in 
solution a portion of lead sulphate More- 
over, With an electrolyte of dilute sulphuric 
acid, Jead and hydrogen are in such close 
proximity in the electro-chemical scale that a 
tendency exists to the electrolysis of the 
hydrogen compound (H,SO,) rather than to 
the electrolysis and reduction of the lead 
compound (sulphate of lead). The same 
tendency to the evolution of hydrogen which 
in the case of lead supports frequently re- 
sults in an almost entire separation between 
the surface of these supports and the ‘‘act- 
ive material,’” which should properly be in 
close contact with such surfaces, is no longer 
observed when a mat: rial, such us ‘* carbon,” 
strongly electro-negative to lead and hydro- 
gen is employed in obtaining contact with 
the active matcrial, nor have we very far to 
seek for the cause of this difference It ap- 
pears clearly to be traced to a ‘* local action,” 
which is active in the case of carbon. 

If we suppose some portions of a carbon 
surface to be in close contact with lead sul- 
phate, and other portions to be in direct con- 
tact with the fluid electrolyte, we may ad 
mit that the tendency to the evolution of 
hydrogen by the electrolysis of the hydrogen 
compound would be active mainly at the 
latter surfaces. Any hydrogen, however, 
separated by electrolysis would not be imme- 
diately evolved from the carbon surface, but 
would become “occluded” within the mass, 
rendering the surface in question powerfully 
electro-positive to carbon in its normal con- 
dition. Local currents would therefore be 
produced, due to the contact with each other 
and with an electrolyte, of two conductors 
which would be at a considerable distance 
from each other on the electro-chemical 
scale, and the effect of such local currents 
would be to bring about the recombination 


of the hydrogen liberated, and also a reduc- | 


tion of lead sulphate upon those portions of 
the carbon surface in close contact with the 
lead salt. In the case of the lead support 
no such local action could occur to any ap- 
preciable extent, by reason of the extreme 
weakness of the local currents which would 
be produced by the contact with each other, 
and with an electrolyte of lead “ electro- 
plated” with hydrogen and lead in its nor- 
mal condition. In the plates with the ordi- 
nary lead support to the active material hy- 
drogen is probably evolved as gas from the 
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the ultimate | 


lead surface, and it will not be surprising 
that such evolution more or less completely 
breaks the connection between the support 
of metallic lead and the active material or 
layer of lead sulphate, which should be in 
the closest contact with it. Here, then, is 
another cause of weakne-s in a_ battery 
wherein the supporting material is lead, and 
we have every reason to believe that the use 
of carbon, as introduced by Messrs. Des- 
mond, Fitz Gerald and Jones, will prove an 
effective remedy. At least, results of ex- 
| periments carried out during the past two 
years, both on a small and a largescale, have 
| been very satisfactory. But there are other 
reasons why lead supports are unsatisfactory ; 
| for instance, the surface of contact with the 
active material appears altogether insuffic‘ent 
when it is compared with the surface of con- 
tact obtained by saturating carbon frag- 
|ments with lead sulphate, and (preferably) 
| filling up the interstices with similar active 
material. The objection that the lead sup- 
porting plate is liable during the running 
down of the secondary couple to become 
|more or less completely coated with a co- 
herent film of lead sulphate, which film, in 
the subsequent operation of charging, be- 
comes detached by the action of the hydro- 
gen liberated (initially in very minute quan 
tities) at the surface of the metal, is of course 
entirely inapplicable in the case of the car 
bon surface. If the considerations advanced 
are corrrect, the substitution of carbon for 
lead as the conductor or support for obtain- 
ing contact with the active material at the 
cathode or reducing pole is a very important 
improvement in the construction of second- 
lary batteries It must be mentioned that 
any similar use of carbon at the anode or 
| oxidizing pole is rot only detrimenta!, but 
absolutely destructive to the efticiency of the 
secondary couple based upon the electro- 
chemical reaction between metallic lead and 
the peroxide of the metal. It does not ap- 
pear to be generally known, even amcngst 
those who should know better, and there- 
fore we hardly expect to be known by the 
thousand and one dabblers in applied elec- 
tricity who appeal so continuously to the 
Patent Oilice, that it is impossible to produce 
a layer of lead peroxide in contact with car- 
bon, and « fortior? in contact with any more 
oxidizable material such as copper. Thus, 
those who have from time to time suggested 
the use of carbon in secondary batteries 
have implicitly or explicitly assumed or in- 
{timated that this material is applicable 
equally to the cathode and to the anode. 
Experiments upon a large scale, giving re- 
sults absolutely negative from a_ practical 
point of view, have completely demonstrated 
the fallacy of such an assumption. 

A question will probably present itself to 
many minds, and may, perhaps, be at once 
answered. It might with some reason be 
supposed that a carbon surface, coated with 
reduced lead, would be electro-negative to a 
lead surface coated with the same material, 
and if this were the case the fact would cer- 
tainly constitute a drawback to the use of 
carbon, for we cannot afford to sacrifice even 
a small percentage of the electromotive force 
which is ordinarily developed in secondary 
batteries of the Planté or Faure type. The 
result of a large number of experiments has, 
however, been to show that (until the couple 
is almost completely ruu down) the E.M.F. 

| obtained from an element of lead reduced 
upon a surface of carbon, such clement being 
| opposed to a plate of lead with its surface 
peroxidized, is quite equal to that obtained 
| with an element of lead re@luced upon lead 
jand similarly opposed by a surface of lead 
| peroxide. Indeed, for some reason which we 
-annot as yet explain, the lead reduced upon 
;carbon nearly invariably gives an E.M.F. 
very slightly higher than that obtained with 
the elements wholly composed of lead. 
ANODE ELEMENT (CHARGING). 

We have thus far dealt somewhat exhaust- 
ively with the cathode and the recent attempts 
to improve it. Giving the reasons which led 
to these attempts, and stating that the results 
have thus far proved satisfactory, we must 
now turn our attention to the anode in 
charging. The electro-chemical difficulties 
in connection with the anode may be referred 








to the fact that peroxide of lead, the}... 
electro-negative of all conductors, fort;;,.~ 
local couple with the lead support with whi), 
as well as with the electrolyte, it is in cont 
The action of the local current, as is well 
understood, is to convert the metallic les4 
into lead sulphate, or lead oxide, and 
reduce the lead peroxide to a lower stage us 
oxidation. The detiimental effect of this 
action is twofeld. The couple, when charged, 
tends to ‘‘run down” with considerable 
rapidity, by the production of local currents, 
at the expense of the peroxide of lead and 
the lead conductor in contact with it. Most 
secondary batteries, as at present constructed, 
cannot therefore be left at rest after charging 
without some appreciable loss in the quantity 
of lead peroxide—that is, in the quantity of 
electrical energy accumulated. Indeed, the 
local action goes on to some extent pari passu 
with the action producing the current in the 
external circuit. This local action results in 
a very limited period in the complete disinte- 
gration, and consequent destruction, of the 
element, no portion of which is left unaltered 
to maintain efticient contact with the mass of 
peroxide. This is the same as saying * * 
the Planté plate when giving its best re 

is upon the verge of destruction when it is 
wholly porous, and when it is completely 
peroxidized then it is useless. A portior: 
lead must be left to act as the conductor 
contact piece. The improvements then in 
the anode tend to allow it to retain its charge 
for days and weeks with but a small per- 
centage of loss in the energy accumulated. 
The accumulation of energy should, unless 
drawn upon, be practically permanent, ard 
this would lengthen the life of the plate, : 
avoid frequent inspections and renews 
There would appear to be only two possi 
means by which the local action in a charge.. 
up anode can be effectively decreed, ar” 
the life of the anode be considerably aug- 
mented. These means are (1) to oppo-e a 
resistance as great as possible to the passage 
of the local currents which tend to pass in 
the substance of the charged elements, and 
(2) to employ as the conductor in contact with 
the active material a substance decidedly 
electro-negative to ordinary lead, and there- 
fore constituting a far less effective local 
couple with peroxide of lead than does 
metallic lead, whilst, at the same time, it is 
not subject to oxidation or disintegration. 

Let us, then, consider briefly the use 
impervious non-conducting materials in pre- 
venting local action in the element which is 
the anode in charging. 

Let us suppose that we take as our an. 
plate (charging) a sheet of lead of any re- 
quired size, and about 4; in. or } in. thick 
(rendered spongy wholly or in part by min- 
ute perforations), a form experimented with 
by the writers during the past two years. 
Minute perforations can be machine made. 
If used at once as an anode without preserv- 
ing precautions, this element would rapic 
improve up to a certain point, when it wou 
rapidly deteriorate by reason of defective cou- 
tact with the peroxidised material resulting 
from the almost complete conversion with per- 
oxide of the metallic mass Now let us suppose, 
as was first suggested by Mr. FitzGerald, 
that the surface of the lead is in part protected 
by a sheet of impervious non-conducting 
material perforated with apertures, and 
strongly adherent to the metallic surface. 

A suitable material for this protective 
covering should be detrimentally acted upon 
neither chemically by the electrolyte nor 
electro-chemically by the effect of the cur- 
rent upon the latter. In the operation of 
charging, the exposed portions of the plate 
would immediately be attacked, and we 
may suppose the conversion taking place at 
these portions to have extended quite through 
the substance of the plate. The element 
would then be constituted by masses of lead 
peroxide supported in frames or in a lattice 
of metallic lead. Some amount of local 
action will undoubtedly take place between 
the lead peroxide formed avd the metallic 
substance of the frames or lattice. In the 
local circuits the current passes from the 
unaltered metal to the electrolyte, and 
thence back to the metal through the perox- 
ide. The electro-chemical effect will vary 
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ae as the E. M. F. between the lead 
%-“lead peroxide, and inversely as the re- 
nce to the passage of the local currents. | 
‘Will result in the conversion of the metal | 
into lead sulphate or oxide, and in the reduc- | 
“*n of a portion of the peroxide toa lower 
ee of oxidation But itis easy to per- 
ceive that as this local action extends later- 
ally in the direction of the pline of the 
plate, the resistance to the passage of the 
local currents well become enormously aug- 
mented, mainly by the diminution of the 
quantity of the electrolyte which is present 
in the path of these circuits ; and when we} 
consider that the depth to which the conver- | 
sion produced by these currents must extend | 
under these conditions of resistance in order 


to operate (the destruction of the metallic) 


frames or lattice may be made very con- 
siderable, 


converted), it becomes easy torealise that the 


life of an element so constructed may be 
vastly extended. When, in fact, the de-| 
structive action has extended laterally to a 
depth of some ;; in. along the interior 
surface of the protective covering, the 

on seems to be almost arrested. A 

Uondary battery, constructed with such 


anodes, may, when fully charged, be left to 
rest days or even weeks without appreciable 
4 After such period of rest it is ex- 
, ‘dient, if not absolutely necessary, to pass a 
c salon current through the battery during 


a few minutes in order to convert into perox- 


ide the minute quantities of lead sulphate or 


oxide which may have been produced by 
local action. By adopting this precaution 
*b resistance is increased, but the increase 
and not at all comparable 


Very small, 


ith what it would be if the same course 


‘4 adonted with the cathode. It is well 
tttiderstood, in fact, that the surface of the 
ode in charging may be made somewhat | 
less than that of the cathode without any 
appreciable detriment. The device of partly | 
protecting the anode surface with a view to 


retain unaltered metal for support and con-| 


tact with the active material, might, prima 
faci’, regarded as crude 
factory. Our view is that the method is in 
reality based upon safe scientific principles, | 
and this view has been confirmed by the ex- 


be 


perimental results obtained. 


One of the best ma- 


that known 


poses is very limited. 
‘ials hitherto tried 
‘* Prout’s glue.” 
With regard to the second device, the use 
sonductors electro-negative to lead for 
i? support of the active material in the 
anode in charging, so that a comparative in- 


is 


effective local couple is formed to cause loss, | 
A} 


the choice of material is very. limited. 
metal, such as copper, silver, or antimony, 
which forms a soluble sulphate by the effect 
of the electrolytic action is, of course, inad- 
r ‘issible. Carbon is also quite out of the 
‘(Lstion, not so much by reason of its rapid 
iYintegration, but from the fact that lead 
p@roxide reacts upon this element, and can- 
not electrically be produced in contact with 
it. Gold and platinum cannot be employed, 
not alone by reason of their expense, but 
because it is impossible to assume that strips 
or flakes of very minute thickness would be 
permanent under the conditions of practice. 
An alloy has, however, been found decidedly 
electro-negative to lead, and has given very 


encouraging results ; but although we may | 


be unable to say more in this direction, we 
have given our reasons for looking in this 
direction, and it may be that some chemist 
or electrician now present may be able to 
suggest a material which will answer the re- 
quirements.—London Electrician. 
—_—__ ae —___——- 


On a Method of Producing Electro-Mag- | 


netic Disturbances of Comparatively | 
Short Wave.* 





By PrRoressor FitzGERALD, F.R.S. 





This is by utilising the alternating currents 


produced when an accumulator is discharged | 
It would be} 


possible to produce waves of as Ijttle as 10) 


through a small resistance. 


meters wave length, or even less, 


* Pap er r read before the the ‘British Association 
sonthport Meeting, Sept, 1883. 


say from } in. to }in. of metal tobe | 


and unsatis- | 


The choice of | 
materials to be employed for protective pur- | 


as | 
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| On Currents of Emersion. 





By M. KrovucuKo... 





Two electrodes of one and the same metal 
| being immersed in a liquid, it is known that 
if one of them is set in motion within the 
| liquid there is produced a current, the direc- 
| tion of which varies with the nature of the 
|metal and of the liquid in contact. These 
| phenomena have been studied in detail by 
|M. E. Becquerel. We know, on the other 
hand, that if one of the electrodes is placed 
in the liquid and the other is plunged in also, 
there is produced a current at the moment of 
immersion. An electric effect of the same 
kind is obtained at the moment when one of 
| the electrodes is withdrawn from the liquid; 
| there is produced a slight emersion current, 
and I believe that there exists the following 
| simple relation between these three kinds of 
| currents: “The current produced by emer- 
sion is contrary in direction to that produced 
iby movement; the emersion current is in 
|the same direction as the movement cur- 

rent.” 
| Thus, if we plunge a platinum wire, well 
| depolarized into acidulated water, the wire 
| becomes positively clectrized at the moment 
| of immersion; it becomes negative if it is 
| moved in the liquid, and negative also if 
withdrawn from the liquid. The same 
platinum wire is electrified negatively when 
plunged into water holding in solution com- 
mon salt (,',); it becomes positive if moved 
in the liquid, and also at the moment when 
withdrawn from the liquid. The same 
effects are obtained with pure gold. 

A silver wire, freshly amalgamated, gives 
in acidulated water the same results as silver 
and gold, in direction, but more intensely. 
In salt water amalgamated silver behaves the 
}same as in acidulated water, contrary to 
Ww hat takes place with gold and platinum. 

To perform these experiments we make 
use of two wires of platinum, gold or amal- 
gated silver, which are welded into glass. 
| The two wires plunge into two glasses com- 
municating with each other by means of a 
oo The platinum and gold wires are 

| well washed in nitric acid, and then heated 
| to redness; silver wires are freshly amalga- 
mated. The water, feebly acidulated or 
salted, is boiled previously. When operat- 
ing with platinum, the acidulated water 
should be very strong. The two wires are 
| placed in connection with -a Lippmann’s 
| electrometer. This instrument alone can be 
|employed in experiments of this kind; we 
thus avoid the polarization of one of these 
wires by the other, and its extreme sensi- 
| bility renders it possible to observe all the 
successive electric states through which the 
wire passes from the moment when it is 
placed in contact with the liquid to when it 
is drawn out. The bare part of the wire is 
bent at a right angle with the tube in which 
it is soldered, so that all its surface may be 
plunged into the liquid at once and with- 
drawn in the same manner. There is placed 
in the circuit a derivation taken from a 
Daniell, so as to compensate the electric dif- 
ferences which almost always exist between 
two wires of the same metal, and to insure at 
the outset the most perfect electric equilib- 
rium possible. 

We may in these experiments replace the 
air With an insulating liquid, ¢. g., benzine, 
and instead of passing from air into salt or 
acidified water pass into them from benzine. 
| The same effects are obtained. 

In the course of these experiments I have 
remarked that ether, left for some time in 
contact with water, becomes sufficiently con- 
ductive to serve in producing movement cur- 
rents. I replaced the acidulated water with 
ether and the insulating medium with a de- 
polarizing medium, two zinc wires, covered 
| with an electrolytic deposit of the same 
| metal anc amalgamated, plunge the one into 
| a strong solution of sulphate of zinc, and 
the other into a stratum of ether placed 
above a stratum of the same solution (sulphate 
of zinc). We find then that at the moment 
when it is passed from the sulphate of zine 
| into ether the wire is negatively electrified ; 

it becomes positive if moved in the ether, 
and acquires @ positive charge at the moment 








when it is passed back into the sulphate of 
zinc ; the latter is immediately destroyed by 
the depolarizing effect of the sulphate. 

The electromotive force produced by the 
movement is analogous to the electromotive 
force of polarization; it is immediately 
destroyed in the solution of the metallic 
salts with which we operate; when the 
latter are chemically pure and the solutions 
concentrated, the effects of movement are 
null. Thus electrolytic zinc does not give a 
movement current in a somewhat concen- 
trated solution of sulphate of zinc; in a 
dilute solution of the same salt the effects 
are very slight, and depolarization takes 
place when the metal is left at rest. It is 
the same with platinum chloride, copper in 
a salt of copper, and silver in nitrate of 
silver. 

We may explain these phenomena by the 
hypothesis of Helmholtz on double electric 
strata. According to this hypothesis, at the 
contact of two heterogeneous bodies, there 
is formed a double stratum, 7. ¢., a system 
of two eleciric layers equal, but of opposite 
signs, each half of the stratum being at- 
tached to one of the bodies in contact. At 
the moment when the wire is plunged into 
the liquid the double layer is formed ; hence 
a movement of electricity, which is the im- 
mersion current. In the same manner at the 
moment when the liquid quits the surface of 
the metal this sort of molecular condenser 
of which the metal and the liquid form the 
two coatings is destroyed, and its electrici- 
ties are set free, whence the immersion cur- 
rent, 

During the movement of the electrode in 
the liquid one part, m, of the double stratum, 
which adheres to the liquid, does not follow 
the movment of the electrode, and remains 
on the way, because the liquid is not in- 
finitely conductive. Upon the electrode 
itself a quantity of fluid, cpntrary to m, and 
which was masked by it, is set at liberty. 
There is hence produced by the movement 
of the electrode a partial dissociation of the 
molecular condenser, which constitutes the 
double stratum, and consequently the differ- 
ence of potential upon the coatings is in- 
creased ; hence the movement current. 
This explanation has been already given by 
Professor Helmholtz. 

sie = 
Clocks and Railway Time Tables 
Changed November 18. 





The changes made on Sunday, Nov. 18, in 
the time by which about all the railroads in 
the country are run, will be fouud below. 
In Boston there is no little opposition to the 
putting of clocks and watches back some 
seventeen minutes, as was necessary 
under the new provision for ‘‘ Eastern stand- 
ard” time, but orders were issued for 
many of the public clocks in that city to be 
so regulated ; and, as the whole railroad sys- 
tem of the Eastern States will be controlled 
by this standard, the prevailing opinion 
seems to be that the innovation will be 
generally accepted. There may be some 
who will at first carry two kinds of time, the 
‘*standard” and the true, as can be readily 
done by having two minute hands on a 
watch; this is now frequently practiced to 
keep both New York and Boston time by 
those who travel much between the two 
cities. In New York City, where the change re- 
quired calls for putting back the true time only 
four minutes, there will probably be less op- 
position to the adoption of the new standard, 
but it may be readily conceived that great 
confusion will inevitably be caused wherever 
it is attempted to use the two kinds of time 
simultaneously. 

The time tables of many of the railroads 
will also have to be changed, as well as the 
clocks, in order to facilitate the making of con- 
nections between lines affected over consider- 
able distances east and west. The following 
list of changes has, therefore, been furnished 
by Mr. W. F. Allen, secretary of the railroad 
conventions, which decided upon the adop- 
tion of the new standard, the letter f denot- 
jng that the clock is tq he set ahead, and the 
letter s that it is to be set back; 

Atehison, Topeka and Santa Fé, east of 
Dodge City, clocks only, 9 minutes, f, 





Atchison, Topeka and Santa Fe, west of 
Dodge City, clocks and schedules, 51 min- 
utes, s. 

Baltimore and Ohio (west), both clocks 
and schedules, 28 minutes, s. 

Boston, Hoosac Tunnel and Western, both 
clocks and schedules, 4 minutes, s. 

Boston and Albany, clocks only, 16 min- 
utes, s. 

Canadian Pacific (Eastern division), clocks 
only, 6 minutes, s, 

Central Vermont, both clocks and sched- 
ules, 12 minutes, s. 

Chesapeake and Ohio, 
schedules, 8 minutes, f. 

Chicago and Alton, 
utes, s. 

Chicago and Grand Trunk, 
and schedules, 9 minutes, s. 

Cleveland, Columbus, Cincinnati and In- 
dianapolis, both clocks and schedules, 28 
minutes, s. 

Delaware and Hudson Canal Company, 
clocks only, 4 minutes, s. 

Delaware, Lackawanna and Western, both 
clocks and schedules, 4 minutes, s. 

Fort Wayne, Cincinnati and Louisville, 
both clocks and schedules, 23 minutes, s. 

Freehold and New York, beth clocks and 
schedules, 4 minutes, s. 

Hartford and Connecticut Western, clocks 
only, 4 minutes, s. 

Lake Shore and Michigan Southern, both 
clocks and schedules, 28 minutes, s. 

Lehigh Valley, clocks only, 1 minute, f. 

Louisville and Nashville, clocks only, 18 
miuutes, s. 

Missouri Pacific, clocks, 
Louis only, 8 minutes, s. 

New York, Lake Erie and Western, clocks 
only, 4 minutes, s. 

New York Central and Hudson 
clocks, only 4 minutes, s. 

New York City and Northern, clocks only, 
4 minutes, s 

New York and New England (east of Con- 
necticut), both clocks and schedules, 14 min- 
utes, s. 


New York and 


both clocks and 
clocks only, 9 min- 


both clocks 


schedules at St. 


River, 


New England (in Con- 


necticut), both clocks and schedules, 4 mia- 
utes, s. 
Pennsylvania, New York division, both 


clocks and schedules, 1 minute, f. 

Peunsylvania, all divisions except New 
York, clocks only, 1 minute, f. 

Philadelphia and Reading, both clocks and 
schedules, 1 minute, f. 

Rome, Watertown and Ogdensburg, clocks 
only, 4 minutes, s. 

- >_> 

A tower light is being tried in the South 
Kensington Horticultural Gardens, London. 
It is 110 feet high, and supports six Hock- 
hausen arc lamps of 5,000 candle power 
each. 

—- - 

A new electric arc lamp, invented by F. 
L. Willard, the novelty of which is the de- 
vice for controlling the movement of the 
carbon, has been on exhibition in London. 

————_->e—_—_ 

Oaxaca, Mexico, has the electric light, 
and the lamps at Merida were first lighted 
on the 7th ultimo successfully. Guanajuato 
has added 20 lamps to the installation in the 
principal plaza. 

—— oe 

Aurora, Ill., and Ogden, Utah, are lighted 
by electric lamps, the power used being that 
of waterfalls, An electric lighting company 
proposes to vtilize the power of Genesee 
falls at Rochester, N. Y., and is putting in 
turbine wheels for the purpose. 

2 

At the Dal Verme Theatre, at Milan, re- 
cently, an American named Shepherd created 
a great sensation by appearing with a lumi- 
nous scarf-pin, which was nothing more nor 
less than a tiny electric lamp, warranted to 
go for five hours, by means of a small gen- 
erator concealed in the waistcoat pocket. 
—- 

Syracuse, N. Y,, is to have a 100-light 
Thomson-Houston plant, capable of increase 
to 400 lights, 

















i 
The Globe Elegtrig Jjight and Power Com. 
pany has heen organized in Chicago, with q 
capital of $600,000, 
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— Telephonic. 


The Worcester Telephone Exchange. 





This exchange was one of the first in New 
England to open its doors and solicit a gen- 
eral telephone business. When the strife 
between the Western Union Company and 
the Bell interest was at its highest point, in 
the early spring of 1879, this exchange was 
opened, with Mr. John F. Reynolds, now of the 
Southern Bell Company, as general manager. 
In those days the elaborate and almost indis- 
pensable telephone appliances of the present 
were not considered an essential feature 
of the telephone exchange; in fact, little 
attention had been given to telephonic appli- 
ances, and no inventions had been made. 
except the telephone itself. An old style 
Morse switchboard of fifty wires, with cord 
and plug connections, was ample to furnish 
telephone facilities for a city of 50,000 inhab- 
itants; one operator, two linemen, solicitor 
and manager was the force of employes which 
began to do business, fret over ‘‘ troubles,” 
and pass sleepless nights trying to make the 
receipts cover the expenditures, without 
avail. Then came the struggle for suprem- 
acy with the Western Union Company, and 
to this intense competition is perhaps due the 
fact that in six or eight months another fifty- 
wire board was added, and the operative force 
increased to four day aud one night operators, 
twelve to fifteen linemen, three solicitors, and 
four inspectors. The exchange, in this pros 
perous condition, kept growing until it had 
about 400 subseribers, when the consolidation 
of the Bell and Western Union interests took 
place. This gave the exchange about 350 
subscribers, ora total of 750. The operating 
facilities were increased, and a new Western 
Union pin switchboard, arranged for 320 
wires, was put up in a larger room that had 
hitherto been used for this purpose. Shortly 
before this, however, Mr. Reynolds had re- 
signed, and the exchange had been purchased 
by Lowell capitalists, of which D. Osgood 
Kidder and J. Franklin Harvey were leading 
spirits and principal owners. Mr. Harvey 
assumed the management of the new com- 
pany. The new management was not noted 
for any startling or brilliant moves, and the 
property remained. about as it had been until 
it was bought by the present Lowell syndi- 
cate, consisting of Mr. Loren N. Downs, 
Charles J. Glidden and Mr. Wm. Ingram. 
The syndicate then owned Lowell, Fitchburg, 
and Worcester, with Mr. Downs as general 
manager, making the latter city his head- 
quarters. Shortly after this, two more oper- 
ators were added to the working force, 
making six day and one night operators. 
This condition of affairs did not last 
long, for the business increased rapidly, 
more room was required, and the switch- 
board was again moved into a larger room 
and « 200 wire section added with a working 
force of ten day operators and three ‘‘ switch 
boys” to do the plugging. All this time 
the system was the old style gravity ‘‘ battery 
system,” but soon after Mr. Downs took 
the management it was changed, and the 
hand generator put in the circuits to call the 
exchange. This latter system is now used 
on mixed lines, and the magneto bell on di- 
rect lines. Mr. E. M. Wilson, who had been 
in the exchange from its earliest days, was 
made assistant manager, and after the syndi- 
cate bought the State of Maine Telephone 
Company, and Mr. Down’s field of opera- 
tions was enlarged, the care of the exchange 
fe]l upon Mr. Wilson’s shoulders ; he was 
quite competent, however, to manage the 
business as subsequent events have amply de- 
monstrated. The rapid increase of business 
for the -ast year and a half has kept Mr. 
Wilson and his assistants exceedingly busy. 
There has been a large increase of sub- 
scribers numbering now about 900, and to 
accommodate them and give good service a 
larger room was made by taking down 
partitions and otherwise altering the old 
arrangement so that the exchange proper is 
now commodious with room for additional 
appliances and help whenever it is required. 
The office and counting rooms are all that is 
needed to properly conduct a healthy tele- 





phone business, Last July the old boards | Quite a 


Provi- 
These 


were removed and nine approved 
dence switch-boards were put in. 


BLECTRICAL REVIEW. 


consist of 8-35 and 1-25 wire boards; the 


former are used for local business, and the 
latter for trunk line work. 
Mr. Wilson uses a device of his own. In- 
stead of the usual jack he has designed a 
new and valuable ‘‘looping-in” arrange- 
ment which answers every purpose of the 
old system with some advantages. The 
force now consists of eleven well trained 
operators for the local boards, three of whom 
are a relief force, with an additional two for 
trunk line business. Chief among these 1s 
Miss Kittie Zaeder, who has charge of the 
The other female operators 
are Misses Grace Hall, Lottie Maynard, 
Josie Lichtenfels, Nellie Barrett, Addie 
Berry, Minnie Dagnan, Hattie Lloyd, Annie 
Riedl. The male operators are Messrs. Sulli- 
van, Healy and Plunkett. The trunk line 
force are Misses Jennie Eldridge and Lilly 
Wilder. In the finance department are Mr. 
W. F. Black, cashier ;;Mr. E. E. Moore and 
Miss Mattie Eldridge are the book-keepers of 
the establishment. Mr. Wilson now 
district superintendent, a new title among 
Eastern managers since the recent consolida- 
tion, and in his district are the towns of 
Leicester, Millbury, Graften, 'Holdon, West 
Boyston, Upton, New England Village, 
with the central station at Worcester. The 
total force required to conduct the business 
is twenty-six, and under the skillful manage- 
ment of Mr. Wilson it is done economically 
and well. 


operating room. 


is 
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Kansas City, Mo., Nov. 10th. 
Editor Electrical Review: 

Telephone interests in this State and Kan- 
sas have been materially increased and im- 
proved during the past six or eight months. 

To-day this city has telephone communica- 
tion with Lawrence and Topeka, forty and 
seventy miles west of here respectively. Ex- 
tending north, a line touches at Leavenworth, 
Atchison and St. Joe, a distance of seventy 
miles. Then the immediate suburbs of Kan- 
sas City, for from four to ten miles out, are 
connected by telephone placing the citizens 
of Independence, Westport, Argentine, Wy- 
andotte and Armourdale in close communi- 
cation with Kansas City, and also with all 
the cities above mentioned. 

This extensive construction has been the 
work of the present year, and is due entirely 
to the enterprise and energy of the manage- 
ment of the Missouri '& Kansas Telephone 
Company. When this company was organ- 
ized iast fall, with the exception of Independ- 
ence, none of the points above named was 
connected with Kansas City; now the tele- 
phone is the chief means of communication 
between them. The lines are working well 
and busy the entire day; a number of 
messages being sent at night. It may interest 
telephone men generally to know that these 
lines are constructed of No. 8 galvanized 
iron wire, every connection carefully solder- 
ed, and the poles placed on country roads as 
far from the railroads and their telegraph 
lines as it is practicable to set them. These 
long lines on entering Kansas City are con- 
structed of large Kerite wire, and instead of 
passing through the cables, which bring all 
the local lines to the operating room, are 
brought to the window of the central office, 
where they pass through the lightning arrest- 
ors to the ‘‘ Extra Territorial” board. This 
board, connected by trunk lines to the local 
switch boards, it is the sole duty of one 
operator to answer, and the increase of the 
‘extra territorial” business is satisfactory 
proof that the grouping of the toll lines to 
themselves was very essential to their perfect 
working. 

The United Telephone Company managed 
by the same gentlemen controlling the Mis- 
souri & Kansas Company, has for its terri- 
tory the State of Kansas (with exception of 
Atchison, Leavenworth and Topeka) and 
South Western Missouri. This company has 
put in several new exchanges, notably: at 
Rich Hill, Butler and Nevada, Mo., and Ar- 
kansas City, Caldwell, Newton, Osage City, 
Burlingame Junction City, Clay Center and 
Abilene, Kan. 


On thrse boards | 








November 22, 1883 





network of toll lines has been | siderable competition between it and the 


constructed also, aud prosperous Kansas is Home Signal. 


this year displaying commendable enterprise 
in keeping abreast of eastern States in the 
use of time and labor-saving electrical ap- 
pliances. Lines have been constructed by 
the United Company connecting Wellington 
to Caldwell via Hunnewell, a distance of 
thirty-four miles; Winfield to Arkausas City, 
thirteen miles, and from thcre to Genda 
Springs, eight miles; Ottawa to Osage City, 
via Pomono, Williamsburg, Quenemo and 
Lyndon, thirty-three miles ; Osage City to 
Burlingame, nine miles; Rich Hill to Butler, 
thirteen miles ; Abilene to Enterprise and 
Detroit, six miles; Junction City to Fort 
Riley, three miles. Besides, there are a large 
number of instruments in use by individuals 
and corporations on private lines. The de- 
maud is still for more. 

The Kansas City Exchange, the largest in 
this territory, is just emerging from the agonies 
of ‘‘reconstruction,” with a much improved 
system. The new multiple switch board, 
from the Western Electric Company’s 
Works, has been put in, and is working very 
satisfactorily. The operating room has been 
moved to new and pleasanter quarters, and 
cables—Patterson—used to bring the wires to 
it, doing away entirely with that multiplicity 
of wires in the neighborhood that the old 
‘*tower” system made necessary. The old 
poles have been replaced by larger and state- 
lier ones of chestnut aad cedar. The work 
of reconstructing has been expensive and 
tedious, to say nothing of annoyance to offi- 
cers and subscribers, as the wires would nec- 
essarily get crossed while being transferred 
from the small poles to the larger ones, and 
made straight and taut. Through all the 
annoyance the company has patiently and 
steadily gone ahead, and now the heaviest 
work has been completed, and the service is 
daily improving. At the time of the pur- 
chase of this exchange ‘from the Bell Tele- 
phone Company, of Missouri, by the 
Missouri & Kansas Telephone Company, 
there were two hundred and eighty subscrib- 
ers, all told. To-day, notwithstanding the 
eight months past of rebuilding and moving, 
there are four hundred and fifty subscribers, 
and nearly one hundred waiting to be 
supplied with telephones, Does this not 
speak well of the enterprise of our citizens; 
and the excellent management of the tele- 
phone company? A branch exchange will 
be built .at Wyandotte in a few months. 
This city is three miles west, and at present 
connected by a toll line. 

Mr. Paul W. Bossart, until recently super- 
intendent of the Kansas division of the 
United Telephone Company, has had his 
jurisdiction extended to cover the Missouri 
division also. Both he and general superin- 
tendent E. L. Smith are young men who 
are making excellent records in telephone 
circles. 

Mr. E. T. Gilliland, ex-president and a 
leading director of the Missouri & Kansas 
Company, was in the city recently, and was 
heartily welcomed by the telephone gentle- 
men. His new magneto bell is being used 
exclusively out here, and is praised by all. 
Mr. Gilliland, it is understood, will soon 
move to Boston to reside. 

Mr. L. Phillips, assistant general 
manager of the American Bell, with head- 
quarters in Chicago, is expected in Kansas 
City next week to make this his stopping 
place for a few weeks. 


Geo. 


The American District Messenger Service 
of this city has been leased by its owner, the 
Telephone Company, to the Home Signal 
Company for a term of five years. The 
Home Signal has its office with the Pacific 
Mutual Telegraphic Company, a western cor- 
poration owning lines from Atchison and 
Leavenworth here, and ut present just com- 
pleting a line to St. Louis. The stock is 
nearly all held by Kansas City parties, I be- 


lieve. At St. Louis this company expects 
to connect with the Baltimore and Ohio 
lines. 


A messenger scrvice is to be constructed at 
once by the Western Union, for the delivery 
of its messages and the usual work of such 
organizations. There will probably be con- 


| 





I will endeavor to give you the methods of 
operating adopted in several of our western 
exchanges in my next. BI-POLAR. 
me 

Telephone connection has been established 
between Washington and Annapolis and 
Baltimore and Annapolis. 

2 

xeneral Manager Downs of the New Eng- 
land Telephone Company, has removed his 
office from Lowell to No. 40 Pearl Street, 
Boston, Mass. 














ie 

Telephonic communication has been estab- 
lished between Alpnach and the hotel on 
Mount Pilatus, Switzerland, so that tourists 
may ascertain the state of the weather on 
the heights before making an ascent. 


Rae ~ y 

The New York Telephone and Telegraph 
Company has been organized with a capital 
of $1,100,000 to operate in New York City, 
and extend lines elsewhere. 
acoustic telephone, 


Itis to use an 
which is described as 
very simple, using no electricity, and capa- 
ble of being very cheaply built. 
ae 
Since August Ist, the Nebraska Telephone 
Company has put up a second wire between 
Omaha and Lincoln; built lines from Lin- 
coln to Wymore, fifty-four miles ; from Lin- 
coln to Milford and Seward ; from Lincoln 
to Crete, and from Ashland to Wahoo, in 
Nebraska, and from Council Bluffs to Avoca, 
forty jmiles, in Iowa. The company has 
now 420 miles of line, and proposes to open 
a line from Omaha to Des Moines 
month. 


next 

The officers of the Tropical American 
Telephone Company, in a careful review of 
its business for the past six months, find that 
the gross earnings from March 1 to Novem- 
ber 1 were over $12,000, and the net earn- 
ings nearly 8 per cent. on the 40,000 shares 
of capital on the basis of $3 per share, 
which is the highest price the stock has 
reached in the market. For the previous six 
months, the nct earnings were about 6 per 
cent, on the same valuation. 


Should a simi- 
larly good business be done for the next six 
months, the managers say, they will proba- 
bly begin paying dividends on the stock. 
- ee 

The Ellenville (N. Y.) Telephone Exchange 
is now nearly complete. The wires are 
strung and most of the machines in place. 
Everything will be in order for the opening 
of business on Monday morning next. Head- 
quarters of the exchange are in Masonic 
Building, second floor. Oftice hours from 
7 o'clock A. M. to 9 Pp. M. Howard B. 
Dutcher has been engaged to take charge as 
local manager, and will assume his duties on 
Monday. Mr. Otis, to whose energy we are 
chiefly indebted for the introduction of this 
improvement, will remain for a time and 
have general supervision of affairs; also to 
perfect arrangements for connection with 
outside lines, concerning which we shall be 
prepared 
week. 


to give some information 


next 


> 


The Bell Telephone Company are building 
anew line between Boston and New York 
of No. 12 copper wire, which will be com- 
pleted abuut January Ist. 

- mane " 

The Rocky Mountain Bell Telepbone Com- 
pany, whose headquarters are at Ogden, 
Utah, of which J. J. Dickey is president, and 
A. J. Pattison, vice-president and general 
manager, have declared their fifth monthly 
dividend of fifty cents per share, payable 
immediately. Their next quarterly dividend, 
payable in January, will be 10 per cent. 
This company seems to have had a boom 
since its organization under its present 
name. Mr. Pattison’s electrical energy is 
plainly seen in its present management, and 
its large increase in subscribers is due to his 
untiring efforts. At an early day we shall 
give a brief history of the remarkable growth 
of the business in that territory during the 
two years last past. 
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Telegraphic. 


The meeting of the New York Electrical 
Society on Friday evening, November 16th, 
was well attended, and included a goodly 
number of persons prominent in various 
branches of the science of electricity. Among 
them were Professor P. H. Van der Weyde, 
of the Cooper Institute, and Dr. N. S§. 
Keith. 

After the transaction of routine business, 
the lecturer gf the evening, Mr. 8. P. Frier, 
manager of the Wheatstone department of 
the Western Union operating room, was in- 
troduced, and read a very interesting paper 
on the *‘ Wheatstone System of Automatic 
Telegraphy.” 

Mr. Frier began his subject with a brief 
sketch of all the automatic systems which 
have been and are now in use by the various 
telegraph corporations. Bain’s system, 
which was invented in the year 1846, was 
the foundation of successive systems—good, 
bad and indifferent. This system was ex- 
perimentally tried in this country in 1848 
and 1849, but was abandoned for various 
reasons. An Austrian, Dr. Gintl, followed 
Bain with a system somewhat similar. In 
1853 Siemens & Halske, of Berlin, bought an 
automatic process and equipped lines in 
Russia with it. It was subsequently super- 
seded by the Morse system. The difficulties 
encountered in this system led to the intro- 
duction ofthe Siemens polarized relay. This 
firm and others made innumerable experi- 
ments in automatic telegraphy, but not until 
the advent of the Wheatstone system was 
anything of a reliable nature produced. 

‘It was during a visit to Paris,” said the 
speaker, ‘‘ that in watching the performance 
of a Jacquard loom, (in which the threads 
are controlled by perforated paper cards) it 
occurred to Sir Charles Wheatstone that if 
the mechanism of a loom could be so regu- 
lated, why not electricty ? This idea,” con- 
tinued the speaker, ‘was immediately 
worked out, and in 1858 he took out his first 
patent, for what is now so well known as 
the ‘ Wheats'one System. ” 

Its working parts consist of a perforator, 
in which the paper 1s prepared for the 
transmilter ; the transmitter which uses the 
perforated paper for the purpose of trans- 
mitting the currents of electricity, and the 
receiver for recording upon paper the results 
of such electrical transmissions. 

The speaker then described in detail each 
instrument, using diagrams to _ illustrate 
special parts of the mechanism not well un- 
derstood by a mere verbal description. 

The development of the Wheatstone sys- 
tem in Great Britain and Ireland during the 
past five or seven years, has been the most 
rapid of any system, and now all the cir- 
cuits are worked at an average speed of 200 
words per minute. It is growing in favor 
on the Continent. The minister in postal 
telegraphy in France has established at the 
central office a special course of lectures on 


Wheatstone’s automatic apparatus to which | 


competent operators are admitted. 

“One of the great uses to which this 
system is particularly valuable,” said Mr. 
Frier, “‘is that of working extremely long 
wires. Experiments are at present carried 
on in working the system duplex on a 
wire one thousand miles long through 
one repeater, aud the speed attained 1s 
an average of nearly 150 words per min- 
ute—an equivalent to 600 messages per 
hour, 30 words per message. It is just 
a question of time when it will be working 
quadruplex. Like all other systems that 
have for their object the disposal of many 
messages over one wire, the Wheatstone re- 
quires skilful handling, and the repeaters 
have to be under the control of experienced 
electricians to obtain their full working 
capacity. A skilled mechanician is also an 
important requisite in this system 
Western Union have in their employ one of 
the best they could get from England. 
Another great advantage of the system is 
that the paper for receiving does not require 
any preparation after leaving the hands of 
the manufacturer.” 

In conclusion, Mr. Frier stated that every 


The | 


| 
| town in England which has a morning news- 
| paper has a Wheatstone circuit. London is 


—|the fountain head of the service, and an 


average of one million words per night are 
handled here. One punched slip will feed 
jas many transmitters as necessary. Three 
slips are often punched at once by the per- 
| forator, thus supplying matter for three sepa- 
| rate wires. 

There is no political, congressional, or 
other public meeting that has not a trained 
staff of Wheatstone operators. Every race 
meeting has its Wheatstone staff, without 
which, at such places as Epsom, Lincoln, 
Newmarket, etc., the business could not be 
handled. At the former, on Derby Day, fifty 
thousand or more dispatches are handfed in 
within an hour or so of the result of the 
race. 

A complete set of the apparatus, which 
had been placed on the platform for the oc- 
casion, was then put in actual working order 
and examined with evident satisfaction and 
pleasure by the members. The scene was a 
lively one for a time, resembling a junior 
telegraph office. The beautiful workman- 
ship displayed in the finish of the instrument 
elicited general expressions of admiration. 

The next meeting of thesociety willbe held 
on Friday evening, December 7th, at which 
Mr. P. B. Delany, of Philadelphia, will de- 
liver a lecture on ‘‘Synchronous Multiplex 
Telegraphy.” This is the system recently 
invented by that gentlemen, and given much 
publicity through the daily press. 

——_ += 

The Southern Times Telegraph Company 
has been incorporated at Nashville, Tenn., 
to operate in the Southern States. 


and Hinged Key. 





This new sounder and key, which we illus- 
trate in to-day’s issue, will be found worth 
investigating. It has been tested and in- 
dorsed by prominent operators and _ elec- 
tricians of the Western Union and other 
companies, and we think it will meet with a 
ready sale. 

The advantages of this new sounder and 
key are: 

1st. The self-adjusting armature, which is 
a metal-plate armature balanced on a plate 
spring, the sound of which is regulated by 
|the small screw over the helix, so as to be 
jloud enough to read a message a great dis- 
| tance from the instrument, and be heard dis- 





| tinctly above the sou_d of any other instru- 
ment in the ‘room. Thus it 1s plainly seen 
that the trouble of balancing the armature of 
the sounder is entirely obviated. 

2d. The hinged key is constructed in such 
manner as to close tbe circuit and clean its 
connections by throwing it back against a 
metal arm, and at the same time exposes the 
connections underneath the key, which com- 
plete the circuit through the sounder, from 
which connections the oxidization may read- 
ily be removed. 

3d. It is readily seen, at « glance, that the 
construction of this instrument is by far 
simpler than that of the ‘‘ Morse” or any 
| other telegraph instrument now in the mar- 
|ket, thus enabling the inventors to furnish 
this instrument to the public at less than one- 
half the cost of any other. 





—— 

The Bankers & Merchants’ Telegraph 
Company has declared a dividend of 2 per 
cent, payable December 12 to stockholders 
of December 1. Stockholders of date will 
be privileged to subscribe for $1,000,000 of 
new stock at par. The stock of this com- 


| pany is seliing at 187}@137}. 


Postal Telegraphy. 





| JOHN MACKEY ON THE NEW SCHEME—HE IS 
| DETERMINED TO GIVE THE PUBLIC CHEAP 
| RATES, 





Joho Mackey was recently interviewed by 
a reporter of the Carson Appeal in Nevada. 
He talked freely on the subject of postal 
telegraphy, as is given below: 

‘““We have started several lines, and our 
factory in Ansonia, Conn., is turning out 
fifty miles of steel and copper wire a day. 
The wire is copper, with a steel core running 
the center to give it strength. It will last 
for years. Look at these old iron wires. 
They wear out, and it keeps men repairing 
all the while. They are of very little ac- 
count. Our wire is a world-beater. 

‘Between New York and Chicago we 
send 500 messages a day with four operators 
| under the new system. The dispatches are 
fixed on a cylinder, and then it goes like a 
flash. We charge twenty-five cents for 
twenty words, and my idea is that such 
tariff is too high. There is big money in 
half a cent a word. I hope to see the tariff 
| reduced to 124g cents for twenty-five words. 
The greatest expense is the delivery, and we 
expect to adopt a system by which the dis- 
patches can be turned over to the post-office 
and put into the delivery boxes the same as 
letters. By combining the postal telegraph 
with the post-offices in large cities, we can 
| give the public the cheapest system for the 
area of country covered in the world. 

‘* We intend to pay the highest wages for 
skilled labor, and I consider that a telegraph 

' operator must be a man of the highest intelli 





! 


Lockwood & Foster’s Telegraph Sounder 


gence, Some of the Western Union men 
who have grown old in the service get $40 a 
month. Our new machines are labor-saving, 
and we can afford to pay the best wages. 
We can handle ten times the amount of busi- 
ness that the Western Union can, and will 
make that extra business by placing teleg 
raphy where poor men can use it.” 
- ee 

The New England Telegraph and Tele- 
phone Company completed its organization 
at the Metropolitan Telegraph and Telephone 
office, New York, last week: T. N. Vail, 
president; W. A. Ingham, vice-presideut; 
Wm. Rh. Driver, treasurer; C. J.Glidden, secre- 
tary, and L. N. Downs, manager. The di- 
rectors are W. H. Forbes, of Boston; Fredk. 
Ayer, of Lowell; Stephen Salisbury, Jr., of 
Worcester; Theo. N. Vail, of Boston; W. A. 
Ingham and C. J. Glidden, of Lowell; Chas. 
P. Bowditch, Alexander Cochrane and J. E. 
Hudson, of Boston. The Executive Com- 
mittee remains to be chosen. The headquar- 
ters of the company are to be at 40 Pearl 
Street, Boston. 


>_> 
A General Setting of Clocks. 


THE TIME OF THE COUNTRY TO FORM 
COLUMNS OF FOURS NEXT SUNDAY. 


IN 





On Snnday, the 18th inst., the four stand- 
ard times, which are to take the place of the 
fifty-three kinds of time now used in the 
United States, will go into effect on most of 
the railroads and in many cities. In some 
places the clocks will be changed at five 
o’clock in the morning, and in some at noon. 
The majority will be changed at the latter 
hour. Circulars are being issued by the rail- 
road companies announcing the change and 
providing for all details. 

Mr. W. F. Allen, the Secretary of the Rail- 
road Times Convention, was asked yesterday 
if the announcement of the Illinois Central 








Railroad that it weuld not adopt the new 


standard time on its long line running from 
Chicago to New Orleans, unlessit was adopt- 
ed in the city of Chicago, would prove a 
serious obstacle to the general adoption of 
the standard time. Mr. Allen said that it was 
perhaps unfortunate that the railroad com- 
pany had not seen its way to adopting the new 
standard, but he thought that there was a 
possibility tha, its action might be a move- 
ment intended to assist in securing the adop- 
tion of the standard time by the city council 
of Chicago. He said that there was no large 
city in the Union better placed than Chicago 
to adopt the time of the 90th meridian. 
Movements are on foot in many large cities 
to secure the adoption of the new standard 
time by the local authorities. Bangor, Maine, 
has adopted it, although there is 29 minutes 
difference between Bangor time and the 75th 
meridian time. It is said that Baltimore 
will adopt it this week. Benedict Brothers, 
of New York, announce that at noon on 
Nov. 18 all the clocks in their charge will be 
set back three minutes fifty-eight and a half 


seconds. 
a ae 


The Cleveland Electric Company is a new 
organization, with Messrs. 8S. E. Henderson, 
president; W. H. Gabriel, secretary; J. L. 
Athey, W. P. Chard, W. E. Craig, D. HI. 
Kimberley and H. W. Kitchen as directors, 
and with capital stock of $100,000. Mr. C. 
O. Evarts is treasurer. The company will 
fit up a factory on the flats for the manufac- 
ture of motors for sewing machines, denta 
lathes, and of electric light apparatus. 

<- 
Postal Telegraph Changes. 





A meeting of the stockholders of the Post- 
al Telegraph Company has been called for 
Saturday. Dec. 1, ‘‘to consent by a formal 
vote to the sale of their property, rights, and 
interests” to the Postal Telegraph and Cable 
Company. Secretary George R. Williamson 
gives public notice that already more than 
three-fourths of the stockholders of the 
Postal Telegraph Company have consented 
in writing to the sale, in accordance with 
the terms of an agreement dated Nov. 3, 
1883. The Postal Telegraph and Cable 
Company was incorporated about the mid- 
dle of last month by Henry C. Gardner, Lu- 
ther R. Marsh, Andrew W. Kent, Dumont 
Clarke, and T. H. Dupuy. The amount of 
its capital stock was placed at $1,500, with 
the privilege of increasing it. At the time 
the articles of incorporation were filed Mr. 
Gardner said to a Times reporter: *‘ Our 
charter has been made as comprehensive as 
possible, and we hope to combine under it 
nearly all, if not all, of the telegraph com- 
panies outside of the Western Union.” The 
Postal Telegraph Company has already con- 
veyed to the Postal Telegraph and Cable 
Company, by an instrument recorded in the 
Register’s office yesterday, all its telegraph 
lines extending from this city to Chicago, 
franchises, etc. The document recites that 
in consideration of $10,498,500 in full paid 
shares of the capital stock of the Postal 
Telegraph and Cable Company of the par 
value of $100 each, the Postal Telegraph 
Company has executed this conveyance. 

—— *>e —— 


The Southern Telegraph Company. 





Avucusta, Ga., Nov. 20.—The Southern 
Telegraph Company’s line has been com- 
pleted to this city, and is working with 
Richmond, Baltimore and intermediate 
places. 

—— + <>e 


The Globe Telephone Company of New 
York has bought the Shaw patents. 


—_———- 


Microscopes have been tried with the 
Swan incandescent lamp, instead of the 
ordinary oil one, and with marked success. 
A small lamp of two or three candles in 
power is rigidly attached to the microscope, 
and then the current 1s sent through at will, 
giving a pure light without any of the draw- 
backs of great heat, smell, unsteadiness of 
any kind, or any necessity for cleaning. 
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Telephonic Methods and Improvements. 


The two rival telephone companies of Lon_ 
don had a partial understanding some time 
since, yet the establishment of telephone lines 
in the British metropolis is very slow; and, if 
the reports which come to us from time to 
time may be relied upon, those already estab- 
lished give but little satisfaction. The truth 
is that those who control the telephone sys- 
tem on the other side of the water have 
adopted the defects but not the virtues of the 
system in vogue here. They buy up rival 
systems and improvements, in order to be as 
free as possible from competition, but refrain 
from making use of those improved mechan- 
isms by which alone an efficient system of 
telephonic communication can be maintained. 

We will not deny that this system o 
squelching aspiring genius, adopted from the 
pattern we set them, is pernicious, and yet it 
must be confessed that here, in America, the 
public has been the gainer by its adoption. 
Efficient telephonic exchanges were started 
here much earlier than in the old country, 
and rival claimants have never possessed the 
power, as they have in England, of so inter- 
fering with each other as to make the efforts 
of both to establish telephonic communica 
tion inoperative. 

In a paper read by Mr. Preece, at a re- 
cent meeting of the British Association, on 
telegraphic intercommunication, the opinion 
was expressed that when attacks as to the 
validity of the telephonic patents ceased, i 
would be found that the system employed by 
the post-office was so superior to that which 
the companies are trying to adopt, that the 
latter would find it to their advantage to use 
it. Headded, in a vein of sarcasm, that there 
was little hkelihood that the post-office 
switchboard would be adopted, for the reason 
that it had not been patented. 

As things go now, the Londoners are far 


from satisfied with the telephonic service | 


with which they are supplied, and turn with 
envious their fellows in the 
provinces, who are served by the post office 
authorities with an almost perfect system. 

The English Mechanic, which would seem 
to have looked very carefully into some of 
the later inventions, thinks that some of these 
are bound sooner or later to work their way 
into popular favor— that should the 
claims of their inventors for originality be 
sustained by the courts. There is, for in- 
stance, Professor Dolbear’s static telephone, 
which many electricians are inclined to view 
with kindiy eye. This telephone is little 
affected by induction and the elements, and 
is already tolerably well known 

At a recent meeting of the American As 
sociation, this instrument was the subject of 


eyes toward 


is, 


animated discussion. The system employed 
by Professor Dolbear dispenses with mag- 
netism and a return circuit, the’ body being 
taken as the equivalent. A chief drawback, 
however, may be found in the fact that it 
requires a large electromotive force and an 
induction coil of 2,000 ohms 

From plate to plate there is no passage of 
electricity, the action through space being 
inductive; the insulating being effected by 
the intervening air and a coating of varnish; 
and, if the conditions are perfect, the re- 
ceiver may be entirely disconnected from the 
transmitter, and even then intelligible sounds 
san be heard across a room. This is one of 
the systems in which the Mechanic has great 
contidence, and it virtually claims, with 
Professor H. A Rowland, of England, that 
this Dolbear instrument is entirely different 
in principle to the magnetic telephone. 

Another system which has attracted not a 
little attention in England is that of a Mr. 
A. F. St. George, who claims for it that mes- 
sages can be transmitted long distances with 
very little interference from inductive ac- 
tion, and with much ease in working. The 
instrument is thus described: The transmit- 
ter consists of a disk of carbonized wood or 
other suitable organic matter, which is res- 
onant and capable of transmitting electricity. 
This disc is supported in a frame having an 
aperture to direct sound waves on to one 
face, while behind it hangs by a fine metallic 
wire a ball of very hard carbon. This ball 


touches slightly against the disk; and when 


the latter is vibrated by sound waves, the 
former makes little excursions over the disk, 
thus bringing fresh points of contact into 
use. The connections are made in the usual 
manner with a battery and the primary wire 
of an induction coil. So far, there is nothing 
very novel in the arrangement, nor in the 
receiving instrument, which consists of two 
or more disks of mica, arranged parallel with 
each other in close order, and mounted at 
their edges in such a way that they are free 
to vibrate. One side of each disk is coated 
with metal, preferably silver, and it is ad- 
vantageous to perforate the disks at the 
center. 

The disks are arranged with their metal 
faces looking in one direction, and are con- 
nected alternately with each other; one set 
being attached to one wire of the circuit, and 
the other set to the other wire. This con- 
denser arrangement is believed to increase the 
audible effects produced by the receiver. 
What might be called the remarkable feature 
of Mr. St. George’s invention is the record- 
ing receiver, which is intended to reproduce, 
at any distance and at any time, the sounds 
originally transmitted to it. 

The apparatus which enables it to do this 
is thus described: ‘‘It consists of a fiat, 
transparent disk of glass, which revolves at a 
uniform speed. One surface of this disk is 
coated with a film sensitive to the action of 
the light ordinarily known and used in photo- 
graphic processes,” and the whole arrange- 
ment is placed in a dark chamber. An aper 
ture or Jens is provided, through which a 
beam of light can pass and fall upon the sur- 
face of the sensitized plate in any desired 
position, and the aperture is so arranged in 
connection with the sensitized plate that a 
beam of light is made to trace a spiral line 
on the surface of the latter. 

This spiral line will, so it is said, vary in 
width in exact proportion with the character 
and strength of the vibrations of the tele- 
phonic diaphragm. The sensitized plate is 
developed and fixed in the usual way, and is 
then ready to reproduce the message at any 
tine. That is done, or is said to be capable 
of being done, by passing a beam of light 
through the glass plate to a selenium receiver, 
by means of which undulations are produced 
in an electric current and reproduced as au- 
dible sounds in a telephone receiver.” 


- . e 


Mr. Johnson’s Opinion of Mr. Whiting 
and of the Storage Battery. 


The charge that we made two weeks ago 
and reiterated in our last number, viz., 
that the attack on the are system of lighting, 
or, rather, on the Brush system, was encour- 
aged, if it did not originate with the Edison 
Company, was partly corroborated last week 
in the appearance of Mr. Edison and E. H. 
Johnson, of the Edison Company, as wit- 
nesses in a suit against the Brush Company. 

The casual observer has, no doubt, won- 
dered why the Brush Company’s poles in 25th 
Street should so annoy Mr. Edison, who is at 
the head of the Edison Electrical Company, 
and Mr. Johnson. Those, however, who 
are familiar with electrical enterprises here- 
abouts are aware that it is not the Brush 
Company’s poles that annoy the Edison 
people, nor their arc light by itself con- 
sidered. It is the combination which the 
Brush Company have made, by which the 
are wires are made to charge the secondary 
batteries, which in turn are to supply the 
| Swan incandescent lights. We cannot say 
| that we had any great confidence in this sys- 
tem, since it has not yet been tried on a large 
scale, until the Edison people exhibited 
| symptoms indicative of an impending stam- 
|pede. No better evidence could be had of 
| the efficiency of this new system of incan- 
| descent lighting than the fact that its chiefest 
| rival is up in arms against it, and that even 
Mr. Edison, who has usually abstained from 
taking a hand personally when rival interests 
| were concerned, should appear in court in the 
thin disguise of a witness for the plaintiff. 

By the testimony in this case one would 
be led to believe that, though the arc wires 
have been up for several years, it bad just 
| been discovered that they were dangerous, 


All this time the Edison people would seem 
to have stood by in silence while these wires 
were ‘‘ threatening the lives of the public,” 
and offered not a word against them until 
they were made part of a system which 
threatened the usefulness of their own, and 
then, to use a Wall Street idiom, ‘‘ they 
squealed.” 

In last week’s trial Mr. Johnson, who, by 
the way, seems to be a very eminent elec- 
trician in his own estimation, though we 
must confess we never heard of him save as 
an officer of the Edison Company, re- 
peated and reiterated the ridiculous state- 
ment that water from a hose, tapping an arc 
wire, would kill the firemen. 

Now this, like some other statements made 
by the alleged scientist, is bosh and twaddle. 
The first principles of that science in which 
he professes to be proficient should have 
taught him that this was not true, and that 
water, though by no means the best con- 
ductor, offers, nevertheless, a less resistance 
to the passage of the current than does the 
human body, and hence the current will not 
leave it for the human body. If, however, 
this and kindred statements were made only 
to hoodwink the public, frighten the firemen, 
and thereby create a prejudice against a rival 
company, the spirit that prompted them is be- 
neath contempt, and our only surprise is that 
a reputable company should have sanctioned 
such devices. 

After our greatly esteemed contemporary, 
the New York 7imes, had published its 
interview with an ‘‘eminent” electrician, in 
which the storage battery, as well as the arc 
light was assailed, Mr. Elliot B. Whiting, 
who has had long experience with storage bat- 
teries, was so bold as to offer a feeble protest 
against at least so much of it as concerned 
them. 

This letter being shown to Mr. Johnson would 
seem to have created a variety of sensations 
in the breast of our newly discovered elec- 
trician, for it appears that in his estimation, 
only the Edison Company or himself, its 
representative, are warranted in having an 
opinion upon the storage battery. ‘I know 
who this man Whiting is,” says Mr John 
son, as if the fact that he knew him made 
him unreliable. ‘‘ He is not an electrician 
at all. He knows nothing about electricity 
beyond what somebody else has told him.’ 
It isa terrible charge against Mr. Whiting 
that of only knowing what he has been told. 
He ought to have made some unique dis- 
coveries on his own hook, as Mr. Johnson 
evidently has, and drawn on his imagi- 
nation liberally, then he might possibly be 
more favorably regarded by the latter and be 
spoken of with something less of contempt 
than is indicated in the term ‘‘this man 
Whiting.” 

Dr. C. W. Siemens and his two brothers, 
than whom no more eminent and_ trust- 
worthy electricians are to be found, have 
adopted the storage battery, and sing its 
praises far and near. So does Sir William 
Thomson, so do Professors Ayrton and 
Perry, so does Prof. Sprague, and so do the 
most learned and reliable authorities in 
England and on the Continent of Europe. 
But we that our new American 
electrician, Mr. Johnson, would only reply 
to this, “I know this man Siemens, anid 
this person Thomson, and one Sprague—all 
they know about the storage battery some 
one told them.” Listen to Mr. Johnson on 
the storage battery : 

“If there was a pressure of 1,000 volts on 
the arc wire, and there were 250 cells being 
charged, after the wire was removed there 
would be a pressure in the battery of say 
500 volts, which might not be fatal to life, 
but certainly would be dangerous. Jf there 
were, say 425 cells, then they would have 
ne.r the same pressure, after being discon- 
nected, as the are light wire had, which 
would certainly be fatal. Take a theater, for 
illustration, where they have 500 lights,they 
would require 20 boxes of 20 cells each, and 
those would have to be charged at a pressure 
of about 1,000 volts. When left standing 
they would haye a pressure of about 900 
volts, They are then deadly, and will be 
so until their pressyre is lost by leakage or 


suppose 





until] they are switched into the multiple arc 




















November 22, 1883] 


HLECTRICAL REVIHW. 


9 








system, which will reduce their pressure to 
300 volts or even as low as 50 volts. To say 
that electricity stored in a storage battery is 
different from all other forms of electricity 
in that it will not give a shock, the violence 
of which is dependent upon its pressure, is 
simply damned nonsense.”’ 

Then he goes on to say that he knows 
‘*this man Whiting,” (Mr. Whiting’s offense 
is that he said the storage battery was harm- 
less), and ends by extending the polite invi- 
tation to Mr. Whiting to connect 500 Faure 
batteries, assuring him that when he has 
done so ‘‘he will be as dead as a door nail.” 
On the part of Mr. Whiting, this invitation 
is hereby declined. We have not the pleasure 
of his acquaintance, but we know he would 
glady authorize us to take this action. 

We dare say that Mr. Whiting is aware 
that this would be the result of joining five 
hundred Faure batteries, for he has given evi- 
dence of the possession of more accurate 
knowledge of secondary batteries than seems 
to be possessed by that eminent electrician, 
Mr. Johnson ; although, in the somewhat 
inelegant but forcible language of Mr. John- 
son, his assertion that the storage battery 1s 
harmless, is ‘“‘ damned nonscnse.” But let 
us see what the joining of five hundred Faure 
batterics has to do with the issue before the 
court, which, if we understand it correctly, 
was simply whether the storage battery is 
dangerous when used in the manner pro- 
posed, viz.: for incandescent lighting. 

Mr. Johnson has told us that, in the light- 
ing of a large theatre, where five hundred in- 
candescent lights are used, only twenty 
boxes of twenty cells each are required, and 
the necessary charge for these would be but 
1,000 volts., and that when switched into the 
multiple are systems the pressure that these 
would have would be reduced to three hund- 
red volts, or even as low as fifty volts. Thus 
it will be seen that Mr. Johnson, in order 
to prove his point against a rival system, 
takes an extreme ease as an example of its 
defects. 

In the system by which it is proposed to 
light up dwellings, offices, &c., by incan- 
descence lamps connected with storage bat- 
teries, such a battery power as is here spoken 
of would be phenomenal. Dwellings that 
require fifty lamps, or stores that require one 
hundred lamps, are by no means plentiful; 
yet the one would necessitate a battery power 
of only a tenth of that described, and the 
other but a fifth. Hence might ‘‘this man 
Whiting” give his critic, Mr. Johnson, 
the retort direct, and the expressive but 
inelegant phrase of the latter, ‘‘damned 
nonsense,” might be employed to characterize 
his own statement concerning storage bat- 
teries. 

It was a cold day—the first day of the 
trial ; but the thermometer, though register- 
ing 30° Fahr., must have appeared, in the 
eyes of Mr. Johnson, to have by no means 
indicated how cold the day really was when, 
upon closing his testimony against the storage 
battery, showing how useless and dangerous 
it was, and returning to his office he was 
shown the following dispatch: 

*Lonpon, Noy. 13.—The Edison Electric Light 
Company have purchased the right for the Faure- 
Sellon-Voleckmar storage batteries for certain 
districts.” 

What would he not have given to take 
back what he said about the storage battery? 
Not that a part ownership by his company 
would make the dangers and the defects of 
the storage battery any the less; it would not 
alter its chemical inequalities, its leakages, 
to use a popular though incorrect term; but 
it doubtless possessed some virtues to offset 
these and other defects, which a careful 
examination would reveal. 

His superior, Mr. Edison, however, gave 
way to no such lamentations. He boldly 
took the bull by the horns, and denied the 
story in toto. Mr. Edison told a reporter who 
questioned him concerning the dispatch, that 
it was untrue. It was, he said, only a scheme 
to boom the Faure stock. 

This contradiction of Mr. Edison’s, of the 
London dispatch, led Mr. J. I. Courtenay to 
telegraph to London for information. The 
Faure-Sellon-V olckmar accumulator is owned 
by the Electrical Power Storage Company of 





London, and Mr. Courtenay represents their 
interests in this country. He knew that his 
company had been negotiating with the Edi- 
son Company in Germany; and in reply to 
his demand to know the facts, he received a 
dispatch stating positively that the rights had 
been sold to the Edison Company. Yet Mr. 
Edison has told us that the only use for the 
storage battery was to bring out man’s innate 
capacity for lying; that the storage battery 
was of no earthly use save as a spare by 
which capital might be trapped, &c., and his 
Mr. Johnson, has told us that the storage 
battery is deadly, and the old and the young, 
and no doubt the innocent babe, is in immi- 
nent danger from its use. 

This cable dispatch created, no doubt, as 
much consternati on as a bull in a china shop. 
It could not have arrived at a more inoppor- 
tune time, unless, perhaps, about a year ago, 
just after Mr. Edison described the useful- 
ness of the storage battcry to a Boston Herald 
reporter. 

But, now, that it should come just at the 
time when Mr. Johnson was describing its 
defects to the public, is too much. Here- 
after Mr. Johnson should be kept back 
and not allowed to state his views pub- 
licly, untii an authoritative statement of 
all purchases has been received from the 
London office. Then, and then only, will it 
be possible to prevent the recurrence of that 
peculiar phenomenon in commercial affairs, 
by which one end of a company eugages in 
disparaging to the public what the other end 
is occupied in purchasing. 


oe —_ 


The Course at Cornell. 

It was announced last spring that Cornell 
University would, at the opening of the fall 
term, receive students for a course of in- 
struction in electrical engineering. The au- 
nouncement has created so much interest, 
and provoked so much inquiry, that we have 
endeavored to procure and present to our 
readers full information in regard to this 
new department of study. 

The requirements for admission are the 
same as to the other technical courses, civil 
and mechanical engineering, etc., that have 
been so long established, viz.: algebra and 
geometry, in addition to the common Eng- 
lish branches. 

The course in the university includes the 
higher mathematics, the French or German 
language, rhetoric, descriptive geometry and 
mechanical drawing, physics, chemistry, the 
steam engine and other motors, besides the 
special work in electricity, which constitutes 
the special features of the course. 

The instruction in electricity includes the 
use of all the instruments employed in mak- 
ing electrical measurements, with the means 
employed in testing their accuracy, and de- 
termining their constants; the construction 
and testing of telegraph instruments ; the 
methods of testing telegraph lines and cables; 
the theory, construction, and testing of dy- 
namo machines ; the study of the different 
systems of electric lightning, etc., ete. 

The course is designed to give athoroughly 
practical, combined with a theoretical train- 
ing, and the electrical engineer will find 
use for every subject named. The higher 
mathematics and pure sciences will be found 
of especial importance, now in the infancy 
of the applications of electricity, when so 
much is in the tentative stage. 

The facilities for this institution at Cornell 
are of the best. A large new building has 
just been completed, in which are several 


rooms specially equipped for electrical tests 
and measurements. All the important in- 
struments for measurements are provided. 
Dynamo machines and systems of electric 
lighting are in practical operation in the 
building, and, as far as possible, all the 
applications of electricity are exemplified. 

the student spends‘a considerable portion 
of his time in the laboratory, making experi- 
ments with the various instruments. He de- 
termines the laws and constants of galvan- 
ometers ; measures the resistances of various 
conductors ; measures the currents used for 
electric lights ; determines the energy ex- 
pended in charging, and that developed in 
discharging storage batteries ; determines the 
efficiency of machiaes and motors ; in short, 
does exactly what the engineer needs to do 
in the factory or office, 


Electrical Hotes. 


The study and comparison of electric lights 
implies the use of a photometer to measure 
the comparative intensities of different lamps. 

* 
* * 

The ordinary apparatus is available only 
in a laboratory, and a small meter that could 
be carried in the pocket would prove of value. 


* 
* * 


Such an instrument has becn devised, and 
may be briefly described. 

as 

It consists of a small square box or frame, 
open at two opposite sides and the top. 

Pa 

The sides are covered with opal glass, care 
being taken to cut the glass from the same 
sheet, so that both pieces will be of equal 
translucency. 

x « 

On the top of the box is fitted a small tele- 
scopic tube, having a lens at the end, the 
whole being, of course, light-proof, except at 
the glass sides and the lens. 


* 
* * 


Within the box are two small mirrors, or 
two pieces of white cardboard, placed ata 
right angle with each other and forming a 
prism, the point or edge of which is opposite 
the lens. 

Pia 

On holding the instrument between the 
two lights to be compared, each side of the 
prism is illuminated through the glass end. 

as 

When the prism, seen through the lens, 
appears to lose its appearance of relief, or to 
be equally lighted on both sides, the two 
lights are equal at that point. 

xs 

By comparing the distance between the 
observer and the two lights, their compara- 
tive photometric value can be estimated 
according to the usual rules. 

as 

The chief point of novelty in this apparatus 
is the use of the lens and telescopic tube, 
which makes it possible to reduce the photo- 
meter to a convenient size for the pocket. 

* 

The most recent experiments that have 
been made to meet the growing demand for 
low motive power in small shops and manu- 
factories, turn upon the familiar idea of mov- 
ing air through pipes. 

"x 

Unlike the distribution of compressed air 
through pipes, the new system employs the 
natural pressure of the atmosphere as the di- 
rect source of power, and an exhaust or suc- 
tion air-pump, driven by a steam engine, as 
the indirect source. 

Pa 

At the central station powerful air-pumps 
have been set up and provided with steam 
power. 

Pa 

Wrought-iron pipes, having rubber joints, 
are Jaid in the street to form the main, and 
from the main smaller lead pipes are laid into 
the buildings where power is wanted. 

os 

Upon each lathe, drill, sewing machine, or 
other tool, is placed a small oscillating motor, 
connected with the tools by means of belts. 

a" 

Each motor stands upon a _ hollow, cast- 
iron stand or reservoir, that is connected 
with the air-pipe from the street. 

a” 

The air needed to move the motor is ad- 
mitted directly and by means of a simple 
stop-cock; that in the case of a sewing ma- 
chine or lathe can be controlled by the foot- 
pedal, thus leaving the hand free for the 
work. 

«* 

The admission of the air is cut off before 

the stroke is completed, and the air is allowed 





to expand in the piston, 





The exhaust is allowed to enter the reser- 
voir under the motor and is then drawn into 
the pipe. 
* 
* * 

Oil or dust that might clog the pipes is 
caught in the reservoir, and can be removed 
as it accumulates. 

* 
* 

It will be seen that the plan is a negative 

one. 
aw 
* * 

It is not the positive transmission of power, 
but the creating of pressure in the cylinder 
of the motor by creating a vacuum at the 
exhaust. 

* 
* * 

So far the experiments have been limited 
to a comparatively small space, the mains 
being only six hundred metres long. 

* 
* * 

The mains are six centimeters (about two 
inches) in diameter, and the service pipes 
much smaller. 

x 
*** 

The power developed in the moturs is low, 
the design being only to furnish light power 
for small shops, houses, &c. 

* 
*% * 

The experiments already made appear to 

be satisfactory. 


* * 
Notwithstanding all this, there is good 
reason to believe that the electric motor 


driveu by a gas engine willbe adopted in the 
future as the most efficient and economical 
of all motors. 

*"% 

Speaking of motors and means of driving 
them, I am reminded of a new steam boiler 
from which much is expected. 

«x 

It is of the upright, tubular type, and is 
made in two parts, 2 round chamber contain- 
ing the grate, and forming the fire box, and 
a steam and water space immediately above 
it. 

os 

The products of combustion pass upward 
through this upper portion of the boiler 
through vertical flues that open into the 
smoke stack above the boiler. 

Pi 

This part is not essentially different from 

other types of upright tubular boilers. 
«x 

The novel feature is an annular water 
space, extending entirely round the ash_pit, 
and just below the level of the grate. 

«x 

This water space is connected with the 
boiler above by two systems of pipes placed 
in rings round the fire. 

«x 

The inner circle is next the grate, the pipes 
being placed close together and bent toward 
the center, and forming a cone-shaped cage 
round the fire. 

* 
* * 

The outer circle of pipes is upright, and 

placed next the outer casing of the boiler. 
Pia 

The outer pipes, being shielded from the 
fire by the inner circle, are less exposed to 
the heat, and consequently the tendency of 
the water is downward. 

#5 

In the inner circle the movement of the 
water is upward, 

* ® 

By this arrangement a circulation is main 
tained and all sediment is deposited in the 
colder annular space below the fire, from 
which it may easily be withdrawn. 

— <r 

The introduction of clectricity as a sub- 
stitute for lamps and candles on board ship 
is making rapid progress. ‘Ihere is one 
source of safety in this to the ship and 
the passengers. All lights are put out at 
eleven o’clock. After this time people may 
talk in the dark, but there is no possibility 
of the reckless use of lights and lamps, 
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The Armington and Sims Engines. 





This company has recently shipped en- 
gines to be used in connection with electric 
lighting to Berlin, Germany, and London, 
England. It has furnished the engines to be 
used in the Edison central station at Law- 
rence, Mass., which will be opened next 
week. The company has also cluscd a con- 
tract with the Edison company at Fall River 
for supplying its staticns with engines, and 
will ship at once to St Louis, for electric- 
lighting purposes, by the Edison Company, 
six engines which are duplicates of those 
used in the Brockton lighting station, and 
one to the Fall River Edison Electric Light 
Company. Aside from the Armington & 
Sims Company supplying these engines 
for electric lighting purposes, it also builds 
many engines for general manufacturing pur- 
In this connection it has recently put 
in a 20C-horse power engine at the Pequot 
Mills, Montville, Ct.; one of the same size at 
the Arkwright Mills, Harrisville, R.J.; one 
92-horse power engine at the Methuen Mills, 
Methuen, Mass., and has sold to the Russell 
Paper Company of Lawrence, Mass., one 
150-horse power engine, making five to this 
company. The Nourse Mill, Woonsocket, 
R. 1., is putting in a 91x12 engine to run 
their Maxim incandescent lights. This en- 
gine will run dir ct, being connected with 
the dynamo-elcctric machine by two belts, 
and no shafting or pulleys will be used. The 
original intention was to put in a long-stroke 
Corliss, but it required double the room, and 
it cost, with larger foundation, shafting, and 
pulleys, just double the price of the picsent 
plant. 


poses. 


ED 9 


The Honorable William Maxwell Evarts 
and the Honorable L. E Chittenden are 
having a tremendous electrical struggle in 
Judge Ingraham’s Court. As neither gentle- 
manknowsa horseshoe magnet from a differen- 
tial galvanometer, or can téll the difference 
between a farad and a streak of lightning, 
the battle is one of unusual interest. Mr. 
Chittenden is retained to believe and urge 
that the electric light wires strung along 
Twenty-fifth Street are pernicious to life, and 
that one of them, dropping upon the tail of 
a full-grown dog would be powerful enough 
to killa man. Mr. Evarts, on the contrary‘ 
is of the paid opinion that a 4,000 volt cur- 
rent is the proper thing for babies to play 
with, and denies With vigor any assertion to 
the contrary. We do not presume to dictate 
to either of these gentlemen, but in the in- 
terest of science would it not be well for Mr 
Evarts to iry the experiment of grasping both 
wires of adyuamo while the current was on? 
There is considerable doubt on the subject, 
and Mr. Evarts should settle the question at 


once. He hasa noble opportunity.—Life. 


se 


A second electric boat, forty-six feet in 
length and capable of carrying fifty passen- 
gers, has recently been launched on the 
Thames. The motive force lies concealed 
in seventy boxes, cach of one-horse power, 
stored under the floor of the boat, and at the 
end there is a Siemens dynamo, the spindle 


of which is continned so as to form the 
screw without intermediate gearing. <A 


speed of nine miles an hour can be main- 
tained for six or seven hours, when the 
secondary batterics have to be replenished. 
There is no noise, nor heat, nor smoke, nor 
waste, and the machinery takes up so little 
room that practically the entire boat is avail- 
able for passenger accommodations. 


—— +. ——. 


NEW PATENTS—ELECTRICAL—1883. 





INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING NOVEM- 
BER 13, 1883. 


28,570 Electric hotel annunciator and fire alarm ; 
Albert T. Hess, Des Moines, Iowa. 

288,202 Polarized electric bell ; William J. Bowen 
Norwalk, Ohio, assignor to himself T. T. Keckeler, 
Cincinnati, Ohio, and Z. C. Thwing Marshall, Mich- 
igan. 


288,496 Electric clock; Jean Paul Arnold, 
Schlaefli Soleure, Switzerland. 

288,315 Apparatus for regulating electric cur- 
rents; Sebastian Ziani de Ferranti, Richmond 
Gardens, Shepherd’s Bush, and Alfred Thompson, 
Guildford Place, Russell Square, County of Middle- 
sex, England. 

288,393 Current regulator for electric light cir- 
cuits; Craig R. Arnold, Philadelphia, Pa. 

288,316 Dynamo-electric machine; Sebastian 
Ziani de Ferranti, Richmond Gardens, Shepherd’s 
Bush, and Alfred Thompson, Guildford Place, 
Russell Square, County of Middlesex, England. 

288,318 Regulator for dynamo or magneto- 
electric machines ; Thomas A. Edison, Menlo Park, 
N. J., assignor to the Edison Electric Light Com- 
pany, New York, N. Y. 

288,536 Electric signal box; John C. Wilson, 
Boston, and Milton G. Davis, West Somerville, 
Mass. ; said Davis assignor to said Wilson. 

288,555 Conduit for electric wires; Bernhard A. 
Dryer, New York, N. Y. 

288,311 Subterranean line of 
Henry B. Cobb, Wilmington, Del. 

288,310 System of laying subterranean lines of 
electric wires ; Henry B. Cobb, Wilmington, Del. 

288,443 Compound electric conductor; Lennon 
Johnson, Vincennes, Ind. 


electric wires: 


288,556 Electric signal; Edward Dummer, Bos- 
ton, Mass. 
288,454 Machine for insulating electrical con- 


ductors; John Kruesi, Brooklyn, assignor to the 
Electro Tube Company, New York, N. Y. 

288,360 Telegraph ‘insulator; Samuel Oakman, 
Melrose, Mass., assignor to the American Insulator 
Company, of New York. 


288,346 Electric lamp; Edward R. Knowles, 
Brooklyn, N. Y. 
288,217 Contact for electric lamps; Henry Ed- 


munds, Jr., New York, N. Y., assignor to Thos. J. 
Montgomery, Boston, Mass. 

288,218 Contact for electric lamps; Henry Ed- 
munds, Jr., New York, N. Y , assignor to Thos. J. 
Montgomery, Boston, Mass. 

288,215 Telephone ; Amos E, Dolbear, Somerville, 
Mass., assignor by mesne assignments to the Dol- 
bear Electro Telephone Company, of New Jersey. 

288,320 Adjustable telephone holder and auto- 
matic circuit breaker; William H. Eckert, John A. 
Seely and Edward A. Eckert, Cincinnati, Ohio. 


288,449 Telephonic apparatus ; John H. Kinsman, 
Rye, N Y 
288,366 Apparatus for telephonic communica- 


tion; James H. Rogers, Washington, D. C., assignor 
by mesne assignments to the American Electro Gas 
Telephone Company, of New Jersey. 

~ >_>: 


Telephone Stock Quotations. 





Bell Telepbone Company, of Missouri. 165 


Wiscunsin Telephone Company......... 125 
Cumberland Teleplone Company.. 100 
Great Southern Telephone Company... .100 
Michigan Telephone Company......... 115 
Chicago Telephone Company........ 285 
Erie Telephone Company.............. 59 
Union Telephone Company............. 100 





-_- 


The Car Builders’ Club, of New York, has 
chosen the subject for investigation and dis- 
cussion at their March meeting, Whether it 
would be practicable or economical to light 
cars with electricity or gas; also an inquiry 
into improved heating and ventilation. 

————__ +s —_—_—__— 





The E.LectricaL Review for November 1 
| has an illustrated article on battcries and ac- 
‘cumulators, besides telephonic, telegraphic, 
| and electrical information. Published at 


| New York.—Hvening Standard, Nov. 8. 


BLECTRICAT, 


| but little. 


American Bell Telephone Company..... 192 
Bay State Telephone Company.......... 123 
Central New York Telephone and Tele- 
graph Company.......ccscccssrese 101 | 
Boston and Northern Telephone Com- 
NE ccc weocsweekees eh ehew eee etinnes 135 
Empire State Telephone and Telegraph 
NE - reraseeiwiega ste pemesuncena aa 200 
Granite State Telephone Company...... 95 
Hudson River Telephone and Telegraph 
CEE hc ceescecndcnrrsruseewceres 100 
New York and New Jersey Telephone 
RP ociccueGrnc rete e he lesiewews . 85 
Mexican Telephone Company... ....... 33 
National Bell Telephone Company of 
TE seri ccnioic cee nen. eiee rane nae ers 90 
New York and Pennsylvania Telephone 
Oe ee eee ree a 80 
Northwestern Telephone Company.......100 
Southwestern Telephone Company.... . 68 
Suburban Telephone Company.......... 139 
Southern Bell Telephone and Telegraph 
NU hale dries: mis'eses Karel wrens ssieic 125 
Tropical Telephone Company........... 23 
Central Union Telephone Company... .. .100 
Iowa Union " e ...100 
Missouri and Kansas Telephone Co...... 90 
United Telephone Company (Kansas and 
PRODI oss tate rencektietanesece . 89 





R 
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The Chrome Steel for Magnets, &c., En- 
dorsed by Electric Light Companies. 
[cory. ] 

THE EDISON ELECiRIC ILLUMINATING COM- 
PANY OF NEW YORK. 

65 FirtH AVENUE, NEw York. } 
April 15, 1883. 
THE CHROME STEEL WORKS, 
Brooklyn, N. Y.: 

Gents,—I have examined the merits of the 
steel manufactured by the Chrome Steel 
Works, of Brooklyn, and find it to be a thor- 
oughly good article. 

Some months ago I had a set of magnets 
made up, and had some charged. | find 
they hold the test through 3,500 ohms resist- 
ance to the present date, and can recommend 
the said steel for permanent magnet use. 

Very truly yours, 
E. T. GUEENFIELD, 
Superintendent. 


For SatE—United States and Canadian 


| rights in an arc lamp; inventor de-ires to sell 


his patents outright for a moderatesum, Ad- 
dress ‘‘Arc Lamp,” P. O. Box 3829, New York 
City. a? 

A mechanical and electrical engineer, 
graduate of the United States Naval Academy, 


desires an engagement; highest testimonials. 
| Address G. §8., 25 Bowdoin street, Boston, 


Mass. 
For Sate.—One second hand 8 inch 
nickel plating machine, good as new, used 


Fitchburg; Mass. 

NoTIcE TO THE PuBLICc.—Office of the 
Electric Gas Lighting Company, 45 Milk 
Street, Boston, Mass., October 25, 1883. 
Notice is hereby given that the contract 
heretofore existing between this Company 
and the Electrical Supply Company of An- 
sonia, Conn , whereby the latter was licensed 
to manufacture and sell electric gas-lighting 
apparatus, under the patents owned by the 
former, was cancelled by this Company on 
the 20th day of September, 1883, for non- 
fulfillment and violation of its terms, condi- 
tions and covenants, on the part of said Elec- 
trical Supply Company. Any manufacture 
or sale of said apparatus by said Electrical 


W. B. WALLIS, 


| Supply Company, since the cancellation of 


said contract, is an infringement of the 
patents, and in violation of the rights of this 
Company, and all parties who shall sell, 
purchase, or use said apparatus, thus manu- 
factured, will be held responsible. We have 
perfected arrangements for the prompt con- 
struction of the apparatus by manufacturing 
electricians, who have had extended practical 
experience in this line of work, thus ensuring 
the production of properly made and perfect 
working burners, which we shall supply to 
our agents and patrons in full confidence 
that they will give entire satisfaction. We 
regret the interruption and delay which has 
been occasioned by the action of the Electrical 
Supply Company; but its failure to furnish 
the apparatus according to contract, and the 
small amount which it did furnish, while 
said contract was in force, was so defective 
in coustruction and inferior in quality, that it 
became our imperative duty to ourselves and 
our patrons to exercise our right to terminate 
the contract for breach of its conditions. 
The Electric Gas Lighting Company, 
By Louis W. Burnham, President. 











~ ‘Telephone_and 
Electric Co. 








PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switch-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Nafsty Aonliaae, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either td pur- 
chase or introduction as agents. 

a ae 
HENRY HOWARD, President. 
C. T. HOWARD, Secretary and Treasurer. 


J. W. DUXBURY, General Manager. 
F. H. GARDINER, Assistant Manager. 





CHARLES E. FOSTER. 


Late Examiner in charge 
RANK L. FREEMAN, ici 


of Class Electricity 
Patent Office. 


FOSTER & FREEMAN, 
SOLICITORS OF PATENTS 


AND 


COUNSELORS IN PATENT CAUSES, 


Mechanical and Electrical Experts 
WASHINGTON, D. ¢. 


Orrices: 93: F Street. 





A. C. NORTHROP, 


Waterbury, Conn. 


lron and Brass Mackie Serews 


ZINC IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 
Paris for Telewraph and Telephone Instruments, 
AANUFACTURED FROM 
Iron, Brass, Steel, or Zins. 
Opportunity to Estimate on patented articles 


from Sheet Mctal, Rod or Brass Castings, respect- 
fully solicited. 





LOCKWOOD & FOSTER’S 


$2.00. 


Price by Mail prepai 


Does better Work than the ‘‘ Morse.” 
simplest instrument in the market. 


est, and is endorsed by the best electricians and operators in America. 
wound for 20 to 100 miles, working capacity, at above price. 
Address all communications to 


in your order. 





AND KEY. 
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Works longer distances with less battery. The 


The easiest manipulated and by far the best and cheap- 


J All instruments 
Name the capacity required 


LOCKWOOD & FOSTER, 21 Park Row, N. Y. 
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NOW READY. 





Electrical Measurement, 








The Galvanometer and 
lts Uses. 











BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large clear 
type, and fully Illustrated with diagrams ot 
connections, engravings of apparatus, 
ete: Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 





Every Telegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
trical Arrangements and Apparatus, 
and every person who takes an inter- 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD’S 
" Hlectrical Measurement = Galvanometen,” 


It is the only book which EXPLAINS in PLAIN ENG- 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrical 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanation, and can practi 
cally make electrical measurements without difficulty, and 
especially without “ dcing” sums in algebra. 





PUBLISHED BY 


J. H. BUNNELL & CO. 


112 Liberty Street, New York, 
TO WHOM ALL ORDERS SHOULD BE SENT. 





HALBERT E. PAINE, Late Se of 
Patents. STORY B. LADD. 


Attorneys in Patent Causes 
And Solicitors, 
WASHINGTON, D. c. 


8 CLUDE POSH BUTTONS = 





These buttons are carefully made and 
finely finished, with polished Cocoa-wood 
Pushes and best quality of springs. We are 
now prepared to supply the Trade at the fol- 
lowing low prices: 


Ash, Maple, Walnut, Cherry and 
Gum-wood Buttons, per gross, $21.60 
Ebonized Wood & Mahogany, *‘ 23.04 
Rosewood, * 28.80 
We will send by mail, post paid, on receipt of 
$1.30, a sample box containing one of each of 
the above mentioned Push Buttons. 


We have also on hand the largest assort- | 


ment of 
ELECTRIC BELLS, 


ANNUNCIATORS, 
BURGLAR ALARMS, 
and ELECTRIC BELL 
HANGERS’ MATERIAL 
in the world, which we offer to the Trade on 
Liberal Terms. 


L. G. TILLOTSON & €0,, 


Manufacturers and Dealers in 


teloraph Tlphone and level Supple 


of Every Description, 
5 & 7 DEY ST.,.NEW YORK, 





LYNCH & BANTA, 
98 Washington St., Chicago. 


Telephone Stocks 


Bought and Sold on Comm'ssion, 


THE THOMSON-HOUSTON ELECTRIC CO. 


FURNISHES THE 
| ONLY PERFECT, AUTOMATIC, SELF-REGULATING SYS$- 
TEM OF ELECTRIC ARC-LIGHTING IN THE WORLD. 
In all desirable qualities of ELEctric Arc Licurs the THOMSON-HOUSTON SYSTEM 
has no equal. The lights are superior in color and s‘cadiness, and the entire apparatus is more 
economical, efficient and safe, more easily managed, and less lé ble to derangement than any other. 


Principal Office, 131 Devonshire St., Boston, Mass. 


H. A. PEVEAR, President. 


8. A. BARTON, Treas. ai.d Manager. E big et Electrician. 
C. A. COFFIN, Vice-President. J, J. SKINNER, Secretary 


EK. J. HOUSTON, Consult’g Electrician 


MPIRBOTORSBS: 


H. A. PEVEAR, 
, C. A. COFFIN, 


B, F, SPINNEY, 
J.N SMITH, 


S. A. BARTON, 
EK. THOMSON 


New Illustrated Pamphlet will be sent on application, 





H. McGoneeat, 8S. D. Lake. 


McGONEGAL & LAKE, 
Electricians, 


| : ' 
Mu V (\ in wT And 
Telegraph Enoineers and Coutractors, 
Organized, Construct and Equip District Tele- 
| graph Companies, build Railroad or Private Tele- 
graph Lines. 

TEMPLE COURT, 5 BEEKMAN ST., 
Room 25, New York 

We are prepared to furnish—AT BOTTOM 
FIGURES—supplies to District Telegraph 
Companies. 

Competent men as Superintendents, Man- 
agers, Clerks and Linemen for District Tele- 
graph and Telephone Companies. All kinds 
of Wire, Cables, Registers—SINGLE AND 
DOUBLE PEN—Relays, Bells and Switches 
Signal Boxes—FROM ONE TO ELEVE N 
CALLS—Messengers’ Uniforms, Caps, etc. 
Record of Call Books, Subscribers’ Ledgers, 
Messengers’ Tickets, Instrument Backboards, 

Cleats, Insulators, Batteries and Telegraph 
Supplies generally. 

Russer Tare, superior to all others, for 
DISTRICT TELEGRAPH, TELEPHONE, BURGLAR 
ALARMS AND ELECTRIC LIGHT purposes. 

Execute commissions with cair and fidelity. 
Telegraph and Telephone stocks and terri- 
tory bought and sold. Correspondence so- 
licited. 

ELECTRIC LICHT AT BOTTOM FICURES. 


Two Telephone Companies carning large dividends 
and susceptible of further development, for sale. 





ir ' 
ie VAAKOCTPUPOBAHHbIE KATAAOTY 


~<a \F CU 12 Ve 
IN FIRST CLASS STYLE AND WITH 


0.W. MADDAUS i 
NSIT AV VINE Qe! 


PARK ROW ens 







READY SHORTLY. 


Electricity, Magnetism 
AND 
Electric Telegraphy. 


A Practical Guide for Students, Operators 
and tes — ‘tors, 


THOMAS D. LOCKWOOD, 


With 158 Illustrations. 


D. VAN NOSTRAND, Publisher, 
23 Murray aad 27 Warren Sts., N. Y 





Complete Catalogue of Electrical Work will be 
sent to any address on application. 
MEMBERSHIPS. 


At a meeting of the Directors of the 


Electric, Manufacturing & Miscellaneous 
STOCK EXCHANCE, 


It was resolved to close the subse ription books for 
the’first limited allotment of seats at $250, on or be 
fore Nov. 17th, prior to opening of the Exchange 
Application blanks may be had of and subserip 
tions made through and payable to the order of 
The Third National Bank, No. 20 Nassau Street. 
The St. Nicholas Bank, of N, Y., No. 7 Wall St. 
The Chatham National Bank, No. 196 Broadway.or 
Messrs. Hagen & Billings, bankers, No. 1 Wall St 
All applications must be accompanied by check 
and name and address of applicant. (The right to 
reject reserved.) Subscriptions can also be made 
to, and information obtained of, the Secretary, 
Duncan Building, No. 11 Pine Street. 





JvUosT PwPwuUBUISEED. 
Fully Illustrated, Price, $3.00, 


PHILIP REIS: 


Inventor of the Telephone, 


A Biographical Sketch, with documentary testi- 
mony, translations of the original papers of the 
inventor and contemporary publications. By 

ILVANUS P. THOMPSON 


Catalogue of Electrical Books free on application. 


E. & F. N. SPON, 


35 MUR RAY STREET, NEW YORK, 





THE “MORSE” LEARNERS’ INSTRUMENT THE BEST. 


F rl re. e $s 3. 7 5 complete with Battery, Book of In- 


struction, Wire, Chemicals and all 
‘ ‘Morse ” Instrument alone, without battery. .............c.e eee cee renee nee rete cece se eeceeaearseeseeeeaes 


nocesanty materials for operating. 
“ Morse "’ Instrument without battery, and wound with fine wire for lines of one to fifteen miles...... 


Cell of battery Complete........cccc.cecsccccccscccecseccccesen: Seetoncceecccscns oreccecesscversssarsesens 
“Morse Learners’ Instrument w'thout battery, sent by mail..........+-++ ++ secre reece eres eee ete tenes 
( Battery cannot be sent by mail.) 

“ 





















[3 Goods sent C. O. D. to all points if one-third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Money Order, or Registered 
Letter. Favorable arrangemeuts made with Agents everywhere. 

(= We will in every case refund any remittance made us for these <— = 
goods, if they are not faund to be entirely satisfactory. 


You are sure of getting the BEST THAT IS MADE 


if you select the “ MORSE.” 
Th 66 M rse 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
© ors TUS, of the latest and best form for learners, including handsome 
Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 








IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 


J. H. BUNNELL & CO., 
1138 Liberty Street, New York. 








No. 
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Binders for cae Electrical Review. Vi | A D U cS T Mi AN U F AC T U » IN CG | c OM p A N Y 


oF BALTITIMORE ory. 


Works: Relay Station, B. & 0. R. R. Office: Chamber of Commerce, Room 29 and 31. 





This Company, in connection with its present affairs, will continue the business of the late firm of DAVIS & WATTS, to which it has succeeded ; 
the latter firm having dissolved, and Mr. .Augustus G. Davis, its senior member, having assumed its entire assets and liabilities. 


Mr. Davis has transferred to this Company (of which he is President) all interests of whatever nature heretofore pertaining to Davis & Watts, and 
will henceforth give his personal supervision to the manutacture of 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Having increased facilities and ample capital, we will carry a large stock of 


| 

| TELEPHONE, TELECRAPH, ELECTRIC LICHT AND AMERICAN DISTRICT SUPPLIES 

| of all kinds. Our Works are on the Patapsco River, at the Reiay Station,B. & O.R.R.,with an abundance of water-power. We carry continually a k urge 

| stock of CROSS-ARMS, PINS, BRACKETS, INSULATORS and WIRE ( both Line, Office and Electric Light) and our prices will be found most reasonable 
We solicit a contimuation of the favors heretofore extended by customers to the late firm of Davis & Watts, in the assurance that we can, and 

| will make it to their advantage. We have in preparation a new illustrated catalogue, which, when ready, we shall be pleased to furnish 


| VIADUCT MANUFACTURING COMPANY. A. G. DAVIS, President. 








We are now prepared to furnish for the | 
| 


convenience of subscribers to the REviEw | 

one of the latest improved self-binders. The | ST A N D A Fk D c L a C T Q i C A a WO co KS 
binders are of the exact size of the paper, 5 
and each issue as received can be filed in it MANUFACTURERS OF 


without trouble. When the volume is com- 
plete at the end of the year, it can be per- 
manently fastened in a moment, making in | 
appearance a volume almost as durable as 


one especially bound, The binder will be | 
sent, postage prepaid, to any pa:t of the 


Delano & Company, P. OF Box, 382, 23 LINE WIRE (all sizes), ELECTRIC LIGHT WIRE (all sizes), CARBONS, 
seo 5 &c., &c., OFFICE WIRE AND SUPPLIES, LECLANCHE 


AND OTHER BATTERIES. 
HAINES BROS., «21 tcitis fr manufacturing PING & BRACKETS, Very low prices for car-lad lots 


Promoters and Brokers s eaiciiiahs gummi: 


55 BROADWAY, N. Y. AMERICAN BELL TELEPHONE COMPANY. 


Send for illustrated Catalogue and special prices. 


Electrical Stocks a Specialty. STANDARD ELECTRICAL WORKS, 


CINCINNATI, OHIO, U.S. A. 








LARGE STOCK ON HAND OF 








H. M. RAYNOR, 
No, 25 Bond Street, 
New York. 


“STABLISHIED 


1859. 











‘=> ae oo 


American Bell Telephone Go. 


ELECTRIC LIGHT 


TELEPHONE 
TELEGRAPH = 


— 


All Forms WALLnce ¥ DIAMOND 


FOR = MARK 





WM. If. FORBES, THEO. N. VAIL, WM. R. DRIVER, THE bec ve ; 
President. Gewl Manager, Treasurer. ALL PURPOSES | Hee TRY GAL UF 7 ag SS 
DA NEWYO 
__ GROUND LINE This Company owns the Original 17 | Y' RK | 











~ \ Patents of Alexander Graham Bell Wholesale and Retaii) ~~ 
for the Electric Speaking Telephone, 

and other patents, covering improve- 
ments upon the same, and controls, 



































ie except for certain limited territory, 
XI ‘ under an arrangement with the West- EW 
i ern Union Telegraph Co., the Gold N G LA N D U TT O. 
TENTE and Stock Telegraph Co., the Ameri 
i —_ can Speaking Telephone Co., and the PROVIDENCE, BR. I 
Ch Ilarmonic Telegraph Co., the Patents . p ss 
owned by those Companies, and is MANUFACTURERS OF 
prepared to furnish telephones to the 
” citizens of the United States through 
fc its local Licensees, on the following NG ACHIVERY 
systems: 
EXCHANGE, FOR COVERING 
B PRIVATE LINE, & Telegraph, Telephone and 
qa . s . 
: SPEAKING TUBE LINES Blectric Light Wire ; 
=. Those desiring instruments on Pri- om 
vate or Speaking Tube Lines, or con- 
‘ etic § E. 7) ges ll lease 
apply to the nearest Licensed Fr SINGLE & DOUBLE WINDERS 
> change, when their case will be brought 
to the attention of the proper local _ 
Company. 
Any further information will be B R Al D E R S 
e gladly furnished on application to the 


Of every description, 


For Silk, Worsted and Cotton Braid, 


FINE CASTINGS A SPECIALTY 


Company at tis office, 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones og oon by this 3 Company, are hereby respectfully notifiea, that they 
are liable to peceeouaom and ford & nfring t, and will be prosecuted according to the 
full extent of the law 
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MANUFACTURERS OF 


BRASS, 
Lipper rr ile, 


IN EVERY VARIETY OF 


SHEETS, ROLLS, PLATES, | a 
WIRE, RODS & BLANKS | — 


OR SHELLS, | 
Pure Lake Superior Copper Wire, 


A SPECIALTY, 


BATTERY ZINCS.| 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 





THE PAYNE 
Single and Double Valve Automatic Engine, 





Will guarantee 6 2 per cent. better regulation with 
our single slide valve automatic engine than can be at- 
tained by any other engine in the market. For 
sale by E. P. = pon Ss Co., 36 Cortlandt St., N.Y., 
iil, Cla rk & ( , Be _ 1. Mass Write for Cir vular 

36. B.W. P iyne oY X 1450,Corning,N.Y. 





ELECTRICAL REVIEW. 


“as 
"9 


MANUFACTURERS OF 


CruM Pn 





Electric Lighting Co.’s for regu- 
larity of speed and economy 


‘0 pontal ¢ or Vertical, Direct Acting’ or y Beam, Condensing, Non-Condensing or Compound 
SEND FOR CIRCULAR. 








MANUFACTURERS OF 


FIREPROOF ELECTRIC LICHT WIRE, 


From Pure Lake Superior Copper.—Conductivity Guaranteed. 


PATENT 


“K. K.” Insulated Copper and Iron Wire, 


For Telephone and Telegraph Use. 
49 CHAMBERS STREET, NEW YORK; 





18 FEDERAL STREET, BOSTON | 


WORKS AT WATERBURY. CONN. 


is 





—AND— 


epee ts ELECTRICAL INSTRUMENTS 


Of Every Description 


le Cacia BUILT BY DAY OR CONTRACT, 
Sizes Varying from 30 t0 2000 I] P. Havehad five years’ experience building Electric 
= Preferred above all others by Light Apparatus. Facilities for making complete 
= the United States and Brush | apparatus for 50 Are Lights a day. Everything 


{made on the INTERCHANCEABLE system. 
| eee years’ experience designing and building 
Special and Labor-Saving Machinery. Estimates 
_— Correspondence solicited. 


Holmes, Booth and Haydens, JAMES BRADY, 


(Suc’r To Brapy Mrs. Co. 


257 and 259 WATER STREET, 
BROOKLYN, N. Y. 








MAGNET STEEL 


AND ALL KINDS OF 


CHROME CAST STEEL. 








LECLANCHE. § 





Prism Battery, Cc complete Size of Jar, 6x4} ‘Suites 


THE GREAT 


Telephone Battery, 


THE STANDARD OPEN CIRCUIT BATTERY 
OF THE WORLD. 


Over 500,000 cells noW in use in the United States and | 
1,000,000 in Europe. 
| 


ADOPTED BY ALL THE 


TELEPHONE COMPANIES. 


THE SIMPLEST, CLEANEST, MOST | 
DURABLE, MOST ECONOMICAL. 


Beware of Infringements and Cheap Imitations. | 


LECLANCHE BATTERY CO. 


149 W. 18th &t., N. Y., or 
L, G. TILLOTSON & 00., 5 & 7 Dey 8t., N.Y. 


lA 

] 
Extra Black, Blue Black, and 
Copying, all ‘ot superior qua- 
lity, claiming Special exe 
celience in the essentials of 
Fluidity, Color and Due 
rability. Circulars free. 


tvison, Blakeman, Taylor & Co., N. Y. 
































> 


~ Derewo lea ref lah eS. 


Fitehburg 








RALPH BAGALE. 
Secretary and Treasurer. 


H.H. WESTINGHOUSLD 
Superintendent. 


GEORGE WESTINGHOUSE, Jr., 
President. 


THE WESTINGHOUSE ENGINE 


AS CONNECTED DIRECT 


-TO— 






OF ANY MAKE 


For driving by Belt 


Send for wr Illustrated 
Circular. 


THE WESTINGHOUSE MACHINE COMPANY, 
| Works at Pittsburgh, Pa. 92 & 94 Liberty Street, New York. 
Western Office, 14 South Canal St., Chicago, Ill, 


Dynamo Electric Machines 
For Electric Lighting, 


lent Hapos Light & Heavy Iron Gastings, 


Counter-Shafting. 


| Users? Manual,” by John W. Hill, 





VICTOR BISHOP & CoO., 


IMPORTERS OF DIAMONDS, 





PLATINUM 


For all Manufacturing, Chemical, Electrical, | 


Dental, and Laboratory purposes. 


Victor Bishop & Co., 


ESTABLISH*™ 182% 


“OTTO” 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other brands. 


CHROME STEEL WORKS, 


Brooklyn, FE. D., N. Y. 


Cc. P. HAUCHIAN, 


Superintendent. 


S. H. KOHN, 
Proprietor, 





ESTABLISHED 1864. 


WILLIAM A.HARRIS 


MANUFACTURER OF 


HARRIS-CORLISS 


STEAM ENGINES 


With Harris’ Patented Improvements 
ALSO 


PROVIDENCE, R. I. 


Send tor copy ** Engineers’ and Steam 
ur 
Price, $1.25. 





CAS 
ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 


When Stopped all Expense Ceases. 


Works without 
Mm boiler, steam, coal, 
f ™% ashes or attend- 
} ance. Successfully 
adapted instead of 
steam power in - 
inéustries and <« 
fers special edvan- 
tages for running 
a r ny ong ene a 
ov Telegraph 
al batens as well as Lighting purposes. “e 


Built in Sizes of 1,2, 4, 7,10, 15 & 26 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor, 33d & Walnut, Phila. 
Branch Office: 214 Randolph Street, Chicago. 








JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical st Paposes 
Crucibles, Vessels, &c.,Wire for | cenit eponse 
Plate and Wire for Dentists. Seraps Pu 


No. 33 MAIDEN LANE, NEW YORK. No. 91 Liberty St., New Yorke 
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ALFRED F. MOORE, 


MANUFACTURER OF 


Insulated Wire, 


—FoR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


ANNUNCIATOR WIR 


Magnet Wire and Flexible Cordage, 


200 & 202 N. THIRD ST., 


PHILADELPHIA, PA. 





A. L. BOCART, 
ELECTRICIAN, 
No, 22 UNION SQUARE, N. ¥., 4th Ave, Side, 


nd Manufacturer of overy variety of 


Patentec a 


flecirie Gas-Lighting 


APPARATUS 


For Theatres, Churches, Public and Private Buildings. 


The trade furnished with the most complete assortment 
of Flectric Laghting Burners, inclucing Pendant, Ratchet, 
Argand, Billiard Table, Candle, Automatic, and Vibrators, 


ulso Clough, Maxim, Lirrell Ring and Arm Burners, for | 


with Mac Batteries, Prim :ry Coils, Three 
Styles of Automatic Cut-ofs, c74 AH Suppl 


All Apparatus Patented. 


use hine Gas, 


s Necessary 


in Fitting Up Buildings. 
Also, Burglar Alarms, Annunciators, Cal Belis, &e 


PHOSPHOR- BRONZE 


TELEPHONE WIRE. 








sii Phesps. G Bien; eC. 


Combines High Electrical € tonite tivity and Resist- 
ance to Corrosion with Lightness and Tenacity. 
Standard Sizes, 16, 17 and 18, Stubs’ Gauge. 
ADDRESS: 


THE FHOSPHOR-BRONCE SMELTING C0, 


( LIMITED.) 


512 ARCH ST,, PHILADELPHIA, PA. 


wners of the 


Patents. 
Scle Manufacturers of Phesphor-Brenze in the United States. 





il Tela aad Tegragh Wis 


For Long and Short Distance Telephoning. | 
Unlimited Distanee for both Telephone | 
and Telegraph Service. 
Underground, Aerial and Submarine, 


The agitation of each separate molecule compris 
ing the central portion of the Spiral Wire is in a 
direct line w.i.i the length of tho wire, the ele« 
trical curren naving an unretarded straight 
cireulation through the central core from end to 
end, protected by fouror more spirally arranged 

st rfa cs on the exterior of said wire, which convey 
conti uous spiral currents, constant!y throwing 
aside the adjacent inductive currents of other par 
ules wires, avd also all atmospheric influence s 
likely to retard the reproduction of articulation; 
hence INSTANTANEOUS reproduction of ar 
ticulation from end to end of the spirally grooved 
wire over unlimited distances. 

For telegraph use the Spiral Wire must be a 
knowledged as the only perfect conductor, 


c 


breaking the circuit instantancously and admitting g | 


of greatly increased rapidity of telegraphic con 
munication 

‘Khe Spiral Wire is its own insulator, 
Itsavitation is instantancous a ptr 
The longer the Spiral Wire the le ss is attected by 
any outside inductive influences, and absolutely 
uninterrupted pathway is ensured throughout the 
core, 

The weight of un'imited distance Telephone 
Telegraph Wire is but 110 Ibs. per mile. 

Orders will meet prompt attention. 

The patents for this electrical conductor wer 
granted only after long, practical tests at W: ashing 
ington, and its superiority acknowledged by 





nounced it a fallacy. 


American Spiral Telephone Wire Co., 
3 Milk Street, Boston, Mass., U 


E, 


United States Phosphor-Pronze | 


and 


he | 
best electrical authority, who had heretofore pro- | 


BLECTRICAT 





Aneviean Electrical Wor 


MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


| TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
| MAGNET WIRE, 


PATENT RUBBER COVERED WIRE, BURGLAR 
ALARM AND ANNUNCIATOR WIRE, LEAD- 
ENCASED WIRE, ANTI-INDUCTION AERIAL 
AND UNDERGROUND CABLES ETC., ETC. 
OFFICE AND FACTORY : 

No. 67 STEWART STREET, 
PROVIDENCE, R. I. 

EUGENE F, PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


PARTRICK & CARTER S 
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Electric Annunciator 


(PATENTED FEB. 16, 1875.) 

We guarantee our Annunciator to be the most 
SIMPLE, durable and reliable oetory in the 
market. NO DROPS or other COMPLICATED MEG H- 
ANISM to get out of order, and NECESSITATING 
CONSTANT REPAIRS. We have furnished some of 
| the largest and finest hotels in the country with our 
| Annunciators. 

Those wishing Agencies for these Annunciators 
in unlicensed territory can obtain all information, 
| prices, ete., by addressing us 

Corre sponde nce solicited with all Operators, Man- 
}agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 
| Alarms, Electric Bells, ete. 


/PARTRICK & CARTER, 








| 


114 SOUTH 2d 8T., 
PHILADELPHIA, PA. 
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THE 


AW BATTER 


MuUTUAL 


«DISTRICT MESSENGER GOMDANY, 


—) OF BOSTON. (— 


Principal Office, Old State House, State Street, Boston, Mass. 
J. M. PRENDERGAST, President, 
D. J. HERN, Gen. Manager, W.H. SMITH, Sup’t 


"| 
| 







DEPARTMENT FOR THE 
Addressing and Distribution of Circulars. 


NOTICE TO ADVERTISERS AND OTHERS. 
We have in our employ experienced persons to 

| address, fold and envelope advertising matter for 

distribution by mail or by our messengers 
| We distribute Circulars, Handbills, Notices, etc., 
| PROPERLY, and at less rate than can be done by 
| any other manner, considering the thoroughness of 
| our work, 
| SPECIAL arrangements made for any respectable 
( kind of service; well drilled and neatly uniformed 

messengers employed to do the same. Will furnish 
| estimates for delivering circulars, etc., to any city 
or town in Massachusetts. 


| OU R RATES FOR DELIVERY 
AS FOLLOWS: 
Handbills, delivered on the Street, $1 - per 1000 
| ” in the Stores, 1.50 
| U naddressed c ireulars, (in envelopes) 3.50 
** 2,000 to 5,000, 









IN BOSTON ARE 





| $3.00 

A idressed € irculars, - a. + 

The BEST Open Circuit Battery in the)“ "000 to 10,000, 6.00 

ved — © 25. 5 ried 

World and the CHEAPEST. Pamphlets, (small), selivered on St reet oz sad 

” in Houses 6.56 wd 

Combines all the advantages of the best of | es (large), ‘+ on Street 6.00 

the others, without any of their disadvantages. : ’ in Houses 8.00 ** 
Send for circu- Our price for addressing, folding, and mailing, 


Thousands sold monthly. 
lar. Manufactured and sold by the 


LAW TELEGRAPH (6., 


140 Fulton St., New York. 


Rhode Island Braiding Machine Co. 


89 ABORN ST., PROVIDENCE, R. lI. 
General Machinists. 


(including envelopes and postage: is $20.00 per 
thousand for ordinary circulars of not more than 
2ounces Special rates on lots above 10,000, and 
on books and other heavy advertising matter 












Our Specialty being in 
Braiding & Winding 
Machinery, 


Braiders and Winders for cov- 
ering all kinds of Telegraph, 
Telephone, and Electric Light 
Wire, and for making all sizes 
of Worsted, Silk, Cotton and 
Mohair Braid. 


Packing Braiders, Coir Matting 
Braiders, Quillers, Hankers, 
Measuring Machines, 

&e., &e. 








Siam 


; Also a full stock of Spools, Bob- Yas. 
bins, and Braiders’ Supplies. 





The Berg 


mann & Haid Battery. 


THE GREATEST OPEN CIRCUIT BATTERY IN THE WORLD. 


ERATUM 
THIS 
ECONOMICA 


neat, compact 
ho gwases, 


than twice as 





INCHES 
344 INCHES. 


HEIGHT, 
DIAMETER, 


BERGMANN & CO 


defects of the LeClanché and other forms hitherto employed. 


On this 


Send for Circular. 


now succeeded in supplying what 
GREAT DESID 


have 
s has been till now the 


1 Telephone and all open cireuit work. 


BATTERY is not only the SIMPLEST, CLEANEST, most 
L and most DURABLE of all, but it overcomes all the existing 
It is small, 
very portable. Hermetically sealed and guaranteed to form 
account it requires hardly any attention. It will last more 


It is cheaper than any other. 


and 


long as any other. 





Price, $1.20, Complete. 





Samples sent to Dealers and Telephone Exchanges on 


application. 
Liberal Discounts to Dealers. 


_ Bergmann & Co., Electrical Works, 292 to 298 Ave. B, cor. 47th St., New York. 
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TRENTON IRON CO. THE BISHOP 


MANUFACTURERS OF 


GALVANIZED IRON ‘WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
a NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Ship. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREET. 





THE ANSONIA 


BRASS & COPPER. (O,, 





Pureklecteie Copper Wire, 


For Magnets, Telephones, Electric 
Lights, ete. ; 


WITH EH. SPLITDORF’S PATENTED LIQUID INSUIATius‘ 
COVERED WITE COTTON OB SILE. 


LIN E WwiRE. 
Fire Proof House and Office Wire 


For Indoor use in Electric Lighting. 


Wrought Metal Gongs for Annuncia= 
tors, Telephones, &c. 


“INC RODS, BATTERY COPPER. &c, 


Nos. 19 and 24 Cliff St.. New York 
WESTERN 


Electric Company, 


CHICAGO, INDIANAPOLIS, NEW YORK, 


MANUFACTURERS OF 


TRLEORAPH INSTRUMENTS 


AND SUPPLIES. 





Insulated Copper Wires, Electric Bells and 
Annunciators, Burglar Alarms, the Electro- 
Mercurial Fire Alarm, Electro-Medical A ppa- 
ratus, Electric Gas Lighting Apparatus, Edi- 
son's Electric Pen and Duplicating Press, the 
Gamewell Fire Alarm Telegraph Apparatus, 
Bi-Polar and Carbon Telephones, Telephone 
Exchange Apparatus, Underground Cables, 

ANSON STAGER, ENOS M. BARTON, 


President. Vice-Presi lent. 





CATALOGUES 


SENT BY MAIL ON RECEIPT OF PRICE | 


IN STAMPS OR CURRENCY. 


Pag. . 

I—Complete Set of Catalogues. 236 
Ii—Telegraph Instruments and 

Supplies 


V—Electric Bells, Anaunciators, 
Electro-Mercur.al Fire 
pt SG Re ae Ce eo 82 

VI—Electro-Medical pparatus. 33 
VIi—Manual of Telegraphy and 
Catalogue of P.‘vcte Linc 


a eer ere 32 free. 

W1I—Condensed Price List....... 20 free. 
X—Electric Bells, ete. descrip- 

TW: cauvcaussieenewenweae 12 3c. 

XI—Magnets for Mills..... ... 20 ec. 
Sir William Thomson's Nauti- 

cal Instruments.......++.- 5c. 


200. | 





Gulta-Persha Works. 


(SAMUEL BOARDMAN, Agent.) 


j 


Yj 
| WY Win 
| LC 





Yn 


Original and only Manufacturers in the United 
States. 


GUTTA-PERCHA INSULATED 


Submarine Telogragh Cate, 


50 Regular Sizes. 
One to Ten Conductors. 


Subterranean Telegraph Cables, 


Hempen-Armored Covered. 


Acrial Telegraph Cables 


Lead or Hempen Covered. 
ANTI-INDUCTION 


Telephone (Lead - Covered) Cable, 


as used by the Metropolitan Telephone and 
Telegraph Company. 


Torpedo Cables, 





can Governments, 


Lead- Covered Cables, 


For Canal] and Streamlet Crossings, 


GUTTA-PERCHA 


Office Wire, Fuse, Leading and Connecting 
Wire, 


For Subaqueous Mining and all other Electrical 
purposes, 


Mark’s Compound Insulated Wire, 


For Office, Outdoor, Underground and Battery Use. 


G. P. Office Wire, 


Cotton-Covered. 





ALSO HAVE ALWAYS ON HAND: 


Wires of Every Variety of Insulation, 


Magnet Wire, Telephone Flexibk Cords, Flexi- 
ble Elevator Cables, Electric Cordage. 


Burglar-Alarm and Annunciator Wire, 


Electric Light Wire, Cordage and Cables, Lead- 
Covered Wire, and Every Description of 


Pure Gutta-Percha Goods, 


Gutta-Percha Sheet, for Cable Splices : G. P. Chem- 
ical Vessels for Acids, etc. 





~* 


| Agents Reception :f Orders and 

| Sale of Goods. 

L, G, TILLCTSON < CO., 7 Dey St., New York. 
WILLIAM HEATON, 508 Chestnut St., Phila. 


THIRTY-THREE YEARS’ EXPERIENCE HAS 
| TAUGHT US THAT NEITHER THE ELECTRI 
| CAL NOR MECHANICAL QUALITIES OF 
| EITHER GUTTA-PERCHA OR COPPER DETER- 

IORATE BY LONG WORKING OR SUBMERSION, 
| CONSEQUENTLY THE BEST FORM OF A SUB- 
MARINE TELEGRAPH CABLE WILL BE THAT 
IN WHICH THESE CONDITIONS WERE FUL- 
FILLED.—Extract from Report on Cables, by Wil- 
loughby Smith. 
MANUFACTURED BY 


The Bishop Gutta-Percha Works. 
Address all communicat:ons to 
W. W. MARKS, Superintendent, 
| 420, 422, 424 & 426 East 25th St., New York. 
Orricz aT THE WORKS. 


eee eee ee) | 


HLECTRICAT 


Recommended by the European and South Ameri- | 


REVIHW .- 15 


THE ELECTRICAL SUPPLY C0, 


MANUFACTURERS OF 


Insulated Wire 


OF EVERY DESCRIPTION. 








(Factory of the Electrical Supply Co, at Ansonia, Ct.) 


ELECTRIC LIGHT, 
TELEPHONE, AND 
TELEGRAPH SUPPLIES. 


Warehouse: 17 DEY ST., NEW YORK. 





THE UNITED STATES 
ELECTRIC LIGHTING CO. 
THE WESTON ARC LIGHT 


—AND— 


THE MAXIM INCANDESCENT LIGHT 


ARE SUPERIOR TO ALL OTHERS IN 


EFFICIENCY, ECONOMY, RELIABILITY, SAFETY 


-—AD— 


CONVENIENCE. 





ae 1b ME 


Perfet Automatic Regulation 


Electric Motors, Electroplating Machines, 
Carbons, &e. 





Office—59 & 61 LIBERTY STREET, NEW YORK. 





’ 
Gro. W. Hexzarp, President. Lronarp E, Curtis, Secretary. Pu. Ferp. Korsr, Treasurer 


TRUSTEES. 


Marce.ivus HARTLEY, 
ANSON PHELPS STOKES, 
Cuas. R. Firnt, 

Louis FirzGERALD, 


Henry B. Hype, 
Joun A. STEWART, 
Rogert B. Minturn, 


| Water T. Hatcn, 
| 
Geo. W. Heparp. | 


Henry Day, 
Tuos. H Hupparp, 
Leonarp E, Curtis. 


| vice-Presidents 








SEND FOR ILLUSTRATED CATALOCUE. 
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WESTERN ELECTRIC COMPANY, 


CHICAGO INDIANAPOLIS-NEW YORK. 


Telegraph and Telephone Apparatus and Supplies. 


The Best of everything at Bottom Prices. 


BLECTRICAL REVIEW. 


A. G. DAY, 


Manufacturer of 


Kerite Insulated 


Telegraph and Telephone 


Wire and Cab/es. 


OFFICE, 120 BROADWAY, NEW YORK. 


FACTORY, SEYMOUR, CONN. 


AN TI-INDUCTION KERITE 


Celephone Cables. 


Some of them Two Miles in Length, are in use in 


several cities, and are found to WORK 
PERFECTLY for that distance. 
Eminent Electricians and 
Practical Telegraphists 


superior to all others. At the CENTENNIAL 
Exurpition at Philadelphia, Sir 
Wituiam Tuomson, the emi- 
nent Electrician and sci- 
entist, awarded 
to the 


A DIPLOMA. 


For 
Durability of the Insulator.’”’ 


GENERAL AGENT: 


120 BROADWAY, NEW YORK. 


Commend and recognize the Kerite Insulation as 


Kerite Insulated Wire and Cables Estimates on complete equipment of Private Lines furnished on application. 


“Excellence of the Insulation and 


CLARK B. HOTCHKISS 





CHARLES WILLIAMS, JR. 


(Established in 1856.) 


Nos. 109-115 Court Street, 
BOSTON, MASS. 


AUTHORIZED MANUFACTURER OF 


THE AMERICAN 


Magneto, Crank and Push Button 


CALL BELLS, 
ELECTRIC BELLS, 


Switches for 
Exchanges, | 


Annunciators, &c. | 


P\. cal Instruments, Bat 


teries, Wire, Insulators, 


and Telephone Supplies 








of every description, 


BELL TELEPHONE (C0. 


DISTRICT BELLS 


| 
Telegraph and Electri- | 





{November 22, 1883 


FRANK F, BULLARD, 
Gen’! Manager. 


Cc. DEWEY, 


5. W. FRENCH, 
Treasure. 


President. 


PALMER WIRE COMPANY 


PALMER, RSS ane nee TTS. 








CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


Testimonials of same furnished if required, Line Men have less trouble with our Wire than 
with any other make. Put up in Half Mile Lengths. 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an inch. 


No. 4—.225 No. 7—.177 No. 10—.135 No. 13—.092 No. 16—.063 











No. 5—.207 No. 8-—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 
Correspondence solicited. 





New York Office, 20 Cliff Street. 


LYNCH & BANTA, UTLER’S SAFE 


(98 WASHINGTON ST., CHICAGO, 
FIRE & BURGLAR PROOF. 


TELEGRAPH 5291 BROADWAY, 
NEW YORK. 


TELEPHONE POoLEs. 








FOR FOR 


OTE CENERAL 


eng | UME 


Unequalled. Unexcelled. 








ARC LIGHTS. 


We desire to call attention to the BRUSH MACHINES we are now manufacturing, in 

tended to give lights of about two-thirds of the power of our usual size of are lights. They are fully 

| equal to the ordinary s size lights of other systems, and except in the amount of light, are the same in 
every respect as our ‘other lights. 


Number of Machine. | Number ct Arc Lights. Nominal Candle Power. | Horse Power Required. 
| 
5 10 1,200 | 6 
6 20 1,200 11 
7 30 1,200 15 
1,200 35 





8 64 


Prices of machines and lamps same as the regular list. Our agents will give Pun estimates. 

We shall commence this month the shipment ‘of BRUSH STORAGE ITERILES to fill the 
| le am orders which have accumulated on our books. We desire to state that ane batteriesare GUABR« 
| i TEED by this Company, just as all apparatus hitherto sold by us has been ; and that the statements 
| a our opponents regarding them, which have been so industriously circule ated of late, are false in every 


particular. 


|THE BRUSH ELECTRIC CO., No. 379 EUCLID AVE., CLEVELAND, OHIO. 


INCANDESCENT LIGHTS 
| SWAN INCANDESCENT ELECTRIC LIGHT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


| ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN. 
Pernpecyed LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
FOR TERMS 











GUARANTEE OUR LAMP AND TO DEFEND THE VALIDiTY OF OUR PATENTS. 
| OR INFORMATION, APPLY TO 
THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
853 Broadway, Cor. 14th Street, New York 








